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Sandwich Panels 
Cut Weight In 
Victor Bomber 






Milson Stressed Panel Fastener.. 


The First Fool-Proof, Quick-Operating Panel Fastener! 



allows the stressed panel assembly to 
become an integral part of primary struc- 
ture. For frequent servicing of components, 
with greatly reduced time, the Milson 
Fastener closes gaps up to .125 in., per- 
mits installation with hole misalignments 
up to .040 In., contains deep hexagon 
socket for superior power driving and high 
pre-load. Designed with only four parts and 
nothing to adjust, it provides two lug and 
corner floating receptacle styles. Is manu- 
factured In two temperature ranges^alloy 
steel tor 550°F and corrosion resistant 
steel for 700°F service. 


panel and substructure, and all parts are 
completely interchangeaOIe. 

This is the newest and only device avail- 
able that permits quick access to black 
box equipment as often as required... 
never before possible with stressed panels. 
Technical assistance for your stressed 
panel requirements available on request. 

VOI-SHAN MANUFACTURING COMPANY 
a division of Pheoll Manufacturing Company 
8463 Higuera Street, Culver City, California 




Need strength, flexibility and portability In one lightweight material? Goodyear Rubberized Fabric may be your answer. 

INFUTitBlE, PORUBLE 
Air Mat Fabric provides excel- 
lent insulation against heat, 
cold, vibration. Ideal for per- 
sonnel shelters, portable scaf- 
folding, shock cushioning. 

Beams made of this unique 
rubber-coated innatable mate- 
rial have highest strength-lo- 


fort DETAILED iNFORtUATiON on rubberized fabrlc-and how ii can save for you-write 
Goodyear, Aviation Products Division, Akron 16, Ohio, or Los Angeles 54, California. 




This is the first space that must he conquered 


Two thousand years ago Lucan wrote about a trip to the moon. Today, the two 
thousand years of dreaming he inspired are close to fulfillment. 


Experience in building things from dreams has always been part of Ex-Cell-0. Pre- 
cision in design, precision in manufacture for forty years has been the Ex-Cell-0 
tradition. Now as we near the conquest of space, even more important becomes 
speed of translation from dream to reality. And for this Ex-Cell-O’s history and 
facilities are yours for the asking. 
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AVIATION CALENDAR 


Murcli 23*25— Might Tftttiig Conference. 
Viiiirican Kocket Snncly. T)aytonn Pla/j 
Hotel. Da; !oiia Beach. Fla. 

March 23-26— National Conventirrn. Insti- 
tute of Radio F.ngincert, Colitcnin and 
^\■aldoIt..^storia Motel Nc'v York. N. Y. 

March 25-27— I6th .Ynnnal Coiiftrcntc. Pa- 
cific Coaat Section of the SocicK of the 
Flatties -liidnstry. Hotel del Coronado. 
San Diego. Calif. 

March 31-Apr. 3— National .\ctoiiantic Meet- 
ing. Societt of .\ntoniotive Kngincers. 
Motel Connuodorc. New York, N. V. 

Apt. 2-3— Conference on Klectricallv K\- 
plodcd M'ircs. sponsored hv the 'rhernial 
Radiation Laboratorv of the Ceophvsics 
Research Directorate of the .Air Force. 
Cambridge Research Center. Somerset 
Motel, Boston, Mass. 

Apr. 5-10-J950 Nneleat Congress. Munic- 
ipal .\uditorinni, Cleveland, Ohio. 

Apr. 6-S— Fifth National Mililarv-lndiislrial 
Conference, Palmer House. Chicago, HI. 

Apr- 8— Aviators’ Post No. 743 Gen. Wil- 
liam Mitchell .Award Dimict, Waldorf- 
.Sstoria. New York, N. Y, 

Apr. 12-13— .Annual Meeting, .American 
.Vssn. of .Airport Kxceiitiscs. havannali. 

.Apr, 12-16— International Conference on 
Fracture, Mas.saehiiscfts Insfitnre of Te-ch- 
nology. Cambridge. Ma.ss. Sponsors: .Air 
Force Office of SeienHfic Resrrarch/Solid 
State Science* Division, Office of Naval 
Research. National Science Fmmdafioii, 
National .Acadeinv of Seicnces/NRC. 
(Contact: Dt. David K. Felhack, National 
Academi ofScientes, AA'ashingtrm. D. C.) 

Apr, 12-19-,Air Force Assn.'s AA'nrid Con- 
gress of Fl^ht, lais A^egns. Nes*. 

Apr. 15-17— ^ennd .Annual Symposium mi 
Information and Decision Procixse*. Pur- 
due Universits*. Lafasettc. Ind. 

.Apr. 16— Conference cm .Aviation Safeli. 
fConfimied on page 6i 
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FAIRCHILD POTS ARE 
TORTURE TESTED 



ONLY FAIRCHILD TORTURE-TESTS 1 OUT OF 
EVERY 100 PRODUCTION UNITS 


Check these additional Fairchild Reliability Features: 

/ F>tlRCHI10 Quality Control also continuously samples production 
for compliance with engineering specified standards for materials 
and processes in accordance with MIL Q 5923C and MIL STD 
106A. 

/ FAIRCHILD has complete test equipment on the line and each as- 
sembler checks his own Avork — in addition there is an independent 
lOO'/r sub-assembly and final inspection, 

/ FAIRCmtO has complete environmental facilities in duplicate for 
engineering prototype as well as production testing. 

FAIRCHILD development units are tested to complete environ- 
mental exposure before they are released to production. 
y' FAIRCHILD uses pilot production to insure performance before 
full production begins. 

/ fAIRCHILD pots ere type tested to insure performance beyond 
applicable military and customer specifications. 

Only Fairchild Linear and Non-Linear Pots incorporate all of the 
above Reliability features. These High Reliability units can be 
had in lo 5" diameters, single and multi-turn, in standard 
and high temp versions and with accuracies as high as .009%. 

for more information ivrite Dept, £SY, 


COMPONENTS DIVISION 
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of technicsl reports by Bower 


BEAFflNG 



BfRiERINGS 


ROLLER BEARING LIFE AND 
CAPACITY LINKED TO STRESS DISTRIBUTION 



fhcte rtprsductiont ef phaf«elasli< 

cvftry angiiiBar and deiignar cencarned 
with the parformanca and telaelian «< 
rolfar baarings. In thase phatagraphs, tha 
ollarnata dork and light araos, colJad 
fringaa, indlcota nat anly tha magnltvda 
of tlress but alta tha Mrasa diilrlbution. 
Yha photegrapha wara token by Bower 
Rataoreh Enginaara during a tiudy of 
stress distribution in roller bearings. 

The subjects represent rollers and race- 
ways of two roller bearings under iden- 
tical loads. The illustration at the left 
shows a roller of conventional design. 
The illustration at the right shows a 
Bower “Profiled" roller. That is, the 
roller is precision ground with a large 
radius generated along the body of the 
roller — a predetermined and coniroiled 
distance from each end. 

The conventional roller photo (left) 
clearly shows how, under load, stress 
concentration builds up in and near the 


roller ends. This is called edge-loading. 
Such areas of concentrated stress are the 
breeding grounds for metal fatigue and 
eventual bearing failure. 

In the photo of the "Profiled" roller 
(right) stress lines can be seen uniformly 
distributed across the whole length of 
the roller and raceway. There are no 
points of excessive stress concentration, 
con.sequently no starting points for early 
fatigue. Such a “Profiled” roller exhibits 
a grut advantage in improved load 
carrying capacity, a most important 
bearing requirement 

Under actual operating conditions, 
Bower “Profiled" roller bearings show 
a considerably longer life at higher 


speeds and under greater loads than con- 
ventional roller bearings, 

Became of this, and of other Bower fea- 
tures to be discussed in later technical 
reports, we suggest that you consider 
the advantages of Bower bearings in 
satisfying your future bearing require- 



Bower engineers are always available, 
should you desire assistance or advice 
on bearing problems. Where product 
design calls for tapered roller bearings 
or journal roller assemblies. Bower 
makes these also in a full range of types 


BOWER 


roller bearings 


BEAOING DIVISION ~ FEOERAl-A 


BEARINGS, INC., DETROir )4, MICHIGAN 



Mars Snooper 


Is preparing to land on Mars' outermost 
satellite, Delmos— 12,500 miles away 
from the "red planet" (center) and 35 
million miles away from the Earth. Dei- 

featherlight landing could be made, and 
a take off could be accomplished with 

footl (At Oeimos' orbital speed, such a 

at 3000 miles per hour.l’’ 

Our spaceship is designed to fly In two 
directions— nose first as a space rocket 



Inertial navigation systems will play 
an increasing role in the exploration of 
outer space. , now providing 

such systems tor the Air Force TITAN and 
ATLAS ICBM's, will be in the vanguard 
of the race to outer space. aMMA ■ ■ ■ 
Garden City, New York. A Division of 
American Bosch Arma Corporation. 
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step up 

your missile program 

with Solar’s proven capabilities 


O Solar's Proven Leadership 
in Engineering and Research 

Since World War II, Solar's versatile 
engineering and research divisions have 
made many significant contributions to 
missile technology. They range from 
the development of lightweight, heat- 
resistant all-metal sandwich structures 
and high-temperature coatings to the 
solution of difficult manufacturing 
problems involving missile fuselages, 
fuel tanks, nose cones, liquid propel- 
lant thrust chambers, solid propellant 
rocket cases and others. Right now, 
Solar is participating in the design, 
development and production phases of 
20 of America's m.ijor missiles. 
Responsibility for Solar’s current mis- 
sile program is centered in a team of 
experts experienced in the many ph.ises 
of missile development— from concep- 
tion to prototype and volume produc- 
tion. Collective experience of Solar's 
outstanding engineering and scientific 
team includes work on every major 
missile program! 

0 32 Years Experience in 
Taming 'Hard-to-Work' Metals 
Today, Solar is the only company that 
has successfully furnace-brazed giant 
rocket engine chambers for all of 
Americas largest missiles. The cham- 
bers-designed to withstand combus- 
tion temperatures of 5500 F— are but 
one example of Solar’s proven leader- 
ship in high-feroperature technology. 
This leadership, along with the nation s 
most advanced heat-treating facilities, 
is an important part of Solar’s missile 
and systems capability. 

0 Solar's Diversified Output 
Strengthens Missile Capability 
Solar's many products, while diversi- 
fied, share a logical common bond. All 
are precision engineered; all receive the 
benefits of Solar's extensive research 
and testing programs, and all are built 
to withstand stringent service condi- 
tions. Major areas of activity include; 


AinCRAFT AND MISSILE SYSTEMS AND 
COMPONENTS: Missile fuselages, nose 
cones.thrust chambers, solid propellant 
rocket cases and nozzles, controls, air 
vanes, afterburners, and other precision- 
built components. 

CAS TURBINE ENGINES; Lightweight, 
proven-in-service gas turbines ranging 
from 50 to 1 100 hp for missile and air- 
craft ground support, airborne auxiliary 
power, propulsion and others. Solar has 
long been a leader in this field. 

DUCTING SYSTEMS AND EXPANSION 

joints; Design, testing and production 
of complete ducting systems for aircraft 
and missiles. Largest array of expan- 
sion joints in the world, precision engi- 
neered and manufactured to exacting 
standards for handling of liquid missile 
fuels and for other applications involv- 
ing difficult problems of stress, tem- 
perature and vibration, 

ELECrnONIC COMPONENTS AND SYS- 
TEMS; Design and development- 
controls, tracking systems, missile 
instrumentation, data processing and 

aircraft guidance and control systems, 
target control systems, servomechan- 
isms, telemetering and timing systems, 
analogue computers and others. 

O Specialized Facilities in 
San Diego and Des Moines 
Solar’s large completely staffed and 
equipped plants in San Diego, Cali- 
fornia, and Des Moines, Iowa, have 
the capabilities, experienced personnel 
and specialized facilities to undert.ike 
missile and systems programs of the 
widest scope and variety. Engineering, 
research and production faoilities are 
being expanded by construction of one 
of the largest controlled atmosphere pit 
furnaces in the nation (for heat-treating 
large missiles) and a new 60,000 sq ft 
engineering and research building. 

For detailed information on how Solar 
can put its products, services and 
facilities to work for you, write to 
Dept. F-133, Solar Aircraft Company, 
San Diego 12, California, 



ENGINEERS WANTED: CAollcag^ praieels, 


Just give us the ‘^envelope”. . , we’ll do the rest! 



ASSURE MAXIMUM RESULTS ON PRIME AND SUB-CONTRACT PROJECTS 


* 

Design 

Tooling 

Froduction 


Contemporary weapons systems, because of their complexity, necessitate 
sub-contracting of major components, sub-systems and structures. And 
versatile capabilities . . . theoretical, technological, mechanicaland managerial 
... are required to produce these "envelopes" efficiently and economically. 
Aeronca has these integrated facilities. That is why we can provide a 
Co-ordinated Design, Tooling and Production Service. This packaged service 
begins with evaluation of basic environmental data and culminates with 
"on schedule” deliveries. It has been eminently successful in supporting 
current operational weapons systems. 

Aeronca’s leadership is evident in its existing facility for designing and 
producing ... in quantity ... a complete range of brazed stainless honey- 
comb structures. This specialized capacity is one of the few in aetuai 
operation in the industry today. 

With extensive background in proprietary and sub-contract programs, 
Aeronca is prepared to work with you on air vehicle, missile, ground sup- 
port equipment and technical consultation projects. And we can say with 
confidence . . . just give us the envelope and we'll do the rest. 


•OMOA manufacturing corporation 


17U GERMANTOWN ROAD 
MIDDLETOWN, OHIO 





bolonce 


HlOH COMMON MODE BEJECTION 

200,000 to ! dc , , , 50,000 to 1 
HIOH SAIN . . . selectable goin: 
too, 200, 500, 1000, 2000 
HlOH STABIlirr . . . drift less I 
2/*v per day; less thon 5 mv long 1 


for Bulletin lOSSOI 


data control 


Amplifiers give you 
all these features... 


With the ever-iiicreasing need for greater accuracy in dynamic 
instmmentation the demand for an expanding bandwidth in 
signal amplidcation becomes more and more urgent. Bpsco 
Instrumentation Amplifiers not only meet the bandwidth 
challenge, but they also provide Irue differential input. 


c 


tvith a background of twelve years 
experience as an integrated organization 
— will carry on and expand the work 
it formerly handled as a department of 
the Detroit Controls Division of 
American-Standard.* 


An 

Announcement 


The Military Products Division con 
of three departments: 

The Systems Department — 
navigation systems, 
stabilization systems, and 
related military equipment 


Military 

Products 

Division 

of 

AMERiCAN-,^tandard 


The Components Department — 
gyroscopes, acceteromelcrs, 
and auxiliary controls of 
exceptional reliability 

The Central Manufacturing 
Department — precision 
contract production, 


American-Standard, Military Products 
Division, 100 Morse Street, Norwood, 
Massachusetts 


^^^jAMERicAN-f^tandard 





ARMCO PH STAINLESS STEELS 

Specified in America’s Space-Shrinking Jet Airliners 


In all of tlic new swift and sturdy commercial jet airliners. Armro's 
Precipilalion-Hardcniiig Stainless Steels are used to help ai'hiet e di'iiendalile 
rugged strength and economical performance-improving ligliliiess. 

Both of these special Arnico Steels, developed specifically for 
the aeronautical industry, offer a unique comhinalion of high strenglh-vteight 
ratios at temperatures to 900 F, good corrosion resistance, 
and fabricating characteristics that assure producibility. 

Their specification for components such as longerons, pod and jivlan 
structures, thrust reversors, engine parts and accessories by manufneturers 
with enviable reputations is evidence of their effectiveness and economy. 

Because of their unusual combination of projierties and fabricating 
characteristics, Armco 17-4 PH and 17-7 PH are also widely used 
in all types of military aircraft os well as short and long-range missiles 
of all types. These space-age metals, plus Armco's newest precipilulion.liai dvning 
stainless. PH 15-7 Mo. offer you the |>ossibilily of new and eflei liv c 
solutions to your design and production |iroblems. 

For complete information on Armco’s Precipitation-Hardening 
Stainless Steels, other special staiidess grades and all the standard types, 
write to Armco Steel Corporation. 1679 Curtis Street, Middletown. Ohio, 
or fill out and mail llie coupon. 


ARMCO STEEL CORPORATION 
1679 Curtis Street. Middletown, Ohio 

Send me design and fabiiceling information on me follOHing Armco Stainless SleelSi 

□ Armco 17-4 PH D Armco Mod. 12 Chromium Grades 

□ Armco 17-7 PH □ Armco 22-4-9 

□ Armco PH 15-7 Mo D Armco Standard Grades 

□ Armco Ferrite-Free Type 431 


ARMCO STEEL 







1 Armco Division • Sheffield Division • The National Supply Company • Armco Dralna|e i Metal Products, 

1 Inc. • The Armco International Corporation • Union Wire (tope Corporation • Southwest Steel Products 
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ELECTRA AND HI-LOKS EMPHASIZE 
DESIGN SIMPLICITY 


The Eieclra, fastest prop jet ever 
built for commercial service, em* 
phasizes design simplicity to obtain 
weight and manufacturing econo- 
mies. In keeping with this design 
premise, the new Hi-Lok fastener is 
used extensively in the wing and 

Basic fastener reliability stems from 
the consistent design preload main- 
tained in each installed Hi-Lok fast- 
ener. The automatic torque-off of the 
wrenching end of the collar during 
installation to obtain the preload, also 
contributes to substantial weight sav- 
ings in the installed Hi-Lok. 
Installation tooling and driving tech- 
niques are simplified in the Lockheed 
shop because Hi-Loks are installed 


quickly and quietly with standard 
high speed air drivers. Using an 
automatic collar loading technique, 
Hi-Loks are installed up to 45 per 

Unique with the Eletlra “wet” wing 
is the standard Hi-Lok used as a. 
sealing fastener, eliminating need for 
0-rings and other conventional fas- 
tener sealing methods- 
Today, standard Hi-Loks are avail- 
able in a variety of high strength 
and temperature resistant materials 
for use in aircraft, missiles and 
ground support equipment. 


TDADEUAIX IECI5TE)ED, U. s. ANO FOEEtCM 


Contact your Kngineering Standards 
Croun for complelo data on the new 
Hi-Lok fastener , , . or write to us. 


RIVET TOOL COMPANY 


>6 


TUBE DISTRIBUTORS BALANCED SERVICE 



can improve your steel tubing profit picture! 



5. Thousands of sizes in all standard spoclhcations and 
analyses in stock. 

f>. Systematic handling that insut-es on-time delivery. 


:)e pE(i-,(i.\.ii.izt:D iNVEVTOav plan ci:stom.tailored to vour 
REi}riRE.ii».NTs! A rcscrve of tubing is held in your name 
-at no additional cost. TD inventories, handles and ships 
it, according to your scheduled requii-ementa — as a cus- 
tomer service. You invest no money, take no risks, and 
pay nothing extra for this exclusive service. 

Call TH for-stainless, alloy and carbon steel tubing, both 
aircraft and commercial quality. 

Write Dept. w.N today for your copy of "Eighteen Ways 
to Save Money in Your Steel Tubing Purchasing," and 
the name of your nearest TD representative. 
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New Gilflilan electronic brain insures air safety ! 

Latest product of Gilftllan creativity is an electronic brain, an accessory to 
GCA. It measures, in three dimensions, the exaci position of an approaching 
aircraft in relation to the final approach to the runway. The Gilfillan electronic 
brain then activates a word phrase storage drum, which sends standard voice 
commands to the pilot so that he may keep his aircraft on the ideal glide path 
and approach course. The result is greatly improved safety, accuracy and con- 
sistency of the aircraft's final approach. 

The operator's function in this new Right safely development by Gilfillan is 
that of a monitor. Automatic voice is adaptable to any language and no addi- 
tional equipment is needed in aircraft. 

Gilfillan's 46 years of experience coupled with creative capabilities in the fields 
of Air Navigation, Electronic Countermeasures, Missile Systems and Instru- 
mentation, Radar Trainers and Ground Support Equipment, are available for 
complete research, development and production in these fields. 

Seven Gilfillan Plains in Southern California I Headquarters: 1815 Venice Blvd., Los Angeles, California 
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EDITORIAL 


Navy's Anti-Submarine Warfare Problem 


Tlie problem of developing an effective anti-submarine 
warfare capability against mieleat powered submarines is 
probably the Navy’s top priority problem for the future. 
In addition to its anti-shipping C3|sabilitv, the nuclear 
|)owered siibmaiiiic also offers a strategic threat when 
equipped for megaton missile launching. 

The Soviet Union is developing a strong submarine 
warfare capability both in its peripheral waters and for 
long tanging transoceanic strategic operations. It now 
has an operational force of some 450 submarines, of whicli 
about half are long-ranging snorkeling types. This fleet 
is already larger than the most powerful submarine force 
Nazi Germany was able to launcli at the peak of its 
tcrriblt effective campaign against allied shipping in 
World War II. Soviet submarines have become iiietcas- 
ingly active, well within tlieir intemational rights, in the 
Atlantic where U.S. Navy ASW forces have contacted 
and tracked them underwater, uiifortmiately not long 
enough to force them to surface. The Soviets announced 
last Decembet an extensive program of underseas scien- 
tific exploration, including explorations of the North 
American Continental Shelf. 

Increasing Soviet Capability 

Tlicie also is evidence that the Soviets are developing 
nuclear powered submarine capabilitv'. Tlie three small 
nuclear reactors now being tested aboard tlic iccl)tftikcr 
Lenin are all tvpes designed for eventual use in sub- 
marines, and submarine hulls designed for miclcar power 
arc now under construction in Russia. Rear Adnr. John S. 
Thach, commander of Task Force ALFA and one of the 
top U.S. Navy ASW experts, believes the recent reduc- 
tion of tlie active Soviet submarine fleet strength from 
464 last June to the present 450 is an indication that 
crews arc being withdrawn from operational status for 
retraining iu the tecliniqucs of nuclear submarines. 

ASW is hard, dirtv and unglamorous work and has 
never been a favorite career among top Navy officers. 
Until rccCTitly, it has been just as difficult to sell the 
importance of ASW within tlie Navy as it has been to 
the Defense Department and the Congress. However, 
in recent vears, thanks to the evangeiism of some devoted 
ASW advocates, the Navy has develoix;d a growing 
capability in this field within the teclinical and financial 
resources av ailabic to it. Development of relatively small 
and air transportable nuclear dcptli charges has raised 
the kill probabilitv. once a submarine has been definitely 
located, close to 100%. 

Battling Obsolescence 

However, the big deficiencies in current ASW tech- 
nique are better detection and communications tech- 
niques, coupled with larger and swifter search forces. 

Tlie Navy also has developed a sound weapon system 
concept for ASW that utilizes every resource available, 
from other submarines through surface craft to airborne 
equipment. A good example of how combinations of 
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equipiiieiit can stretch the capability of old-standbvs 
just a little farther are the cunent experiments wifli 
drone helicopters operated from a destroyer to extend the 
latter's killing radius. 

But all of the re-soling of old slioes, even with some 
shiny new technical patches, is only an interim, make- 
shift solution to the Navy's real ASW problem of the- 
future. What is really needed is some basic research and 
clcvclopnient breakthroughs all along the ASW line, 
with the possible exception of “kill" weapons where a 
long-term solution apparently is already in hand. This 
research and development effort must range all the way 
from basic exploration of the ocean floor and the world 
below the water’s surface to new methods of communica- 
tion through air and water and combinations thereof, 
new methods of long range detection down to depths 
fat below present capabilities and through new vehicles 
tor airborne, surface and underwater search efforts. 

Wliile current ASW capability must be developed and 
stretched to its technical limits, the real ASW problems 
now lie in the research and development area. Therefore, 
it is particularlv depressing to note the shockingly small 
funds being allocated to the Navy's ASW Rescarcli and 
development effort in both the mrrent Fiscal 1959 and 
the future Fiscal 1960 budget. This item is now creak- 
ing along under a somewhat anemic budget ceiling for 
Fiscal 1959 despite a $48 million boost by Congress 
above Administration requests. Prospects are that ASW 
research and development will take a slight cut in the 
Fiscal 1960 defense budget now being debated on Capi- 
tol Hill. We urgentlv recommend that Congress take a 
long and detailed look at tliis particular area when it 
considers items in which the present submitted budget 
is materially deficient. 

Aid From Industry 

In face of tliis official budgetary indifference, it is 
encouraging to note the response of the aviation indus- 
try and its related technologies to the Navy's pica for a 
broad attack along the research and development 
frontiers of ASW. Within the past year, several major 
firms have created ASW research and development or- 
gaiiizations within their ovvni industrial structure to pro- 
vide a sv'stems approach to this problem. Because of flic 
paiicitv of Navy funds for this work, many other firms 
are tackling research and devclo|jmcnt problems on token 
"dollar a year" NavT contracts. Tlic active response of 
industry to the Navy's needs in this area has been in 
marked contrast to the relative indifference at the highest 
official levels. 

We fervently hope that industry will continue this 
long-term investment in the ASW problem and tliat the 
crusaders within the Navy who have been fighting so 
liard to tlirovv a factual spotlight on this problem will not 
be daunted bv top-level official criticism or indifference, 
and that the Congress will devote considerable attention 
to this important facet of our over-all defense structure. 

—Robert Hotz 
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THOMAS A. 



EDISON 

launch range computer 
calculates distance 
from aircraft to target^ 
automatically 



with sEip clutch ontl intflgrolI)r lighted indicator with 


Nsw Edison range computer is a tactical insttu- 
nienc used in air ro ground release of guided 
missiles. Unit compuu-s automatically the dis- 
tance from the aircraft to a ground target. Pilots 
formerly had to perform this problem manually. 
With this new instrument, pilot pushes button 
on computer — and flies either a 20 or 40 mile 
course at right angles to target. At end of run, 
indicator shows distance to target in miles. If 
he is within proper range he may then release 

This range computer is another example of 
Edison’s capability in reseacch, design and 
production. 


Thomas A. Edison Industries 

INSTRUMENT DIVISION 

49 LAKESIDE AVENUE, WEST ORAN6S, N. J. 



ENGINEERIttn OFfICES 


E: CHICAGO: 


WHO'S WHERE 


In the Front Office 

Lee S. Johnson and Paul L. Smith, di- 
recints. Tlie Bullard Co., Biidgcpott, Conn. 
Mr. Johnson is vice president of United .Air- 
craft Corp. and general manager of Sikorsky 
.Aircraft Division; Mi. Smith is TIic Bul- 
lard Co.'s tteasiircr. 

Edward K. Foster and A. P. Fontaine, 
dircctois, Bendix Aviation Cotp., Ncu' York, 
N. Y. Mr. Foster is vice president and group 
csccutivc-Bcndix divisional operations: Mr. 
Fontaine is cirginecring vice president of the 
companv. 

Krallt A. Ehrieke, of Convait (Asttonau- 
ties) Division of General Dynamics Corn., 
a director. Keiitron Hawaii. Ltd., Honolulu, 
llawaii. 

W. H. Schwebel and Don L. Walter, di- 
rectors, Martpiardt Aircraft Co.. Van Niiys, 
Calif. Mr. Scimebcl is vice president-fi- 
nance, and Mr. W'altcr, vice president-power 
sy.stcm.s group of the company. 

Kenn^ Brown, consulting engineer and 
a director. Specification Packaring Engineer- 
ing Corp.. North Hollywooa, Calif. Mr. 
Bmivn is a member of Space Technology 
Laboratories, Inc. 

Consolidated F-lcctrodvnamics Corp. has 
announced that the Ssatems Division is now 
Consolidated Systems Corp., Monrovia, 
Calif., operating as a subsidiary of CEC. 
Philip S. Fogg, CF.C president and hoard 
chairman, and Kennett W. Patrick, CEC 
vice president, are board chairman and presi- 
dent, respectively, of the new company. 
Harry E. Bmkc, Jr., has been named vice 
president and general manager of the new' 
corporation. Other officers arc Franklin H. 
Donnell, financial vice president; Victor J. 
Pollock, secretary; Witford R. Pennv. ttcas- 
iitcr and assistant secretary; John J. McDon- 
ald, director of engineering: Linden G. Grid- 
dle. director of manufacturing. 

John T. Jackson, a vice piesidcnt. Inter- 
national Telephone and Telegraph Corp., 
New York. N. Y. 

R. W. Hardesty, vice president-ground 
operation.s, Capital .Airlines. Inc. 

John I- Carpenter, a vice president, 
Bulova Research and Development Ijliora- 
toiics. Inc., a snhsidiaty of Bulosa M'atch 
Cn.. W'oodsidc. N. Y. 

AV. Gifford Mvers, corporate vice presi- 
dcnt-sales. Lockheed Aircraft Corp., Bnr- 
Irank, Calif. 

George S. Shaw, staff vice president, Radi- 
ntinn. Inc.. Melbourne. Fla. Dr. Charles 
R, Burrows succeeds Mr. Shaw as vice presi- 
dent and director of engineering. 

Robert L. Lair, a vice president, Cessna 
Aircraft Co.. Wichita, Kan. Mr. Lair coti- 
tinues as general manager nf Cessna’s mili- 
tarv aircraft division. 

John A- Maxwell. Jr., vice president and 
general manager of operations, Fensko. 
Fcdrick & Miller, Inc., Los .Angeles. Calif., 
a subsidiary of Temeo Aircraft Corp., Dallas. 
Tex. Mr. Max'vdl continues as a Temeo 
vice president. 

Col. Don E. Newton, assistant s'icc com- 
mander and chief of plans and programs, 
.Air Research and Development Command, 
.Andresvs AFB, Washington, D. C. 

(Confimied on page 109) 


INDUSTRY OBSERVER 

► Boeing has abandoned tite solid-propellant approach to a booster for its 
entry in the D\-na-Soar orbital bomber coinpctition and is expected to 
team with Coiis-.iir. Boeing probably would use a modified Atlas plus 
the Convair-Pratt & Whitney Ccnlaut 35.000 lb. thrust liquid hydrogen 
engine as a hniiiching vehicle. Ccntiiur, originally planned as a 15,000 lb. 
upper stage for Thor, non will be a two-barreled, 30-35,000 lb. upper stage 
for Atlas. 

► Martin-Bell Dyna-Soar concept now calls for a four-baneled Titan as the 
booster vehicle rather tliatr the cluster of three Titans plus high-energy 
second stage as originally planned. 

► Atinv committed a total of S18.5 million as its share to the Plato tnms- 
portabie, anti-ballisfie missile system recently canceled bv the Defense 
Department (AW Feb. 16, p. 32). Program, 'begun by Army as a defense 
weapon for front-line troops, was taken over last year by the Adv.anccd 
Research Projects Agency. 

► McDonnell Aircraft Corp.’s hvo-stage test vehicle for an air-launched ballis- 
tic missile has eight fins equally spaced around the circnmfercncc of the Ixidy. 
Body itself is approximately 20 ft. long. Four fins are spaced 90 deg- apart 
on the first shge. Four more are spaced 90 deg. apart on the second stage 
but offset from those on the first stage by -45 deg. Vehicle was recently 
ground-launched over the Atlantic Missile Range (AW Mar. 2, p. 25). 

► ARGO D--I four-stage research sounding rocket using Honest fohn as a 
booster, two Nike Ajax motors in tandem and a top-stage rocket devclo|)cd 
bv NasA- Bureau of Ordnance and Allegany Ballistic laiboratory. will be fired 
u'ithin the nciir future bv Acrolab Development Co., Pasadena. Calif., under 
militarv contr.ict. Three vehicles are now being built; each will carry a 60-lb- 
payload to a 1,000-mi. altitude. 

► North Ameiican F-lOO Super Sabre in service with Tactical Air Comnrand 
will get a 70O-mi. boost from a modification program now in progress at North 
American’s Ix)S Angeles Division- F-lOOs will be cqiiip]>ed witli two 430 gal. 
external tanks suitable for aerial refueJiug from either tegular TAC tankers 
or other Sii]>er Sabres using the "buddy” system. Prior to this modification 
program, only the 1,185 gal. capacity of tlie F-lOO internal fuel tanks could 
be refilled by aerial refueling. 

► Pas,si\e communications satellite to be launched next year by National 
Aeronautics and Space Administration will be put into a 1,000 mi- orbit, 
giving it .1 period of about 118 miit. The 65-lb„ lOO-ft.-diameter inflatable 
plasHc sphere, coated with aluminum, will require ground equipment con- 
sisting of a high-powered tr.insmittcr. low-rtoise rcccis'a. large steerable di- 
rectional antenna and computing equipment. 

► First flight for the Saturn 1.5 million lb. thrust cluster of Rockctdync en- 
gines is now scheduled for Septenrber of next year. Booster is bciitg devcl- 
0 ]>ed by Anuv Ballistic Missile Agency. Full-scale captive test firing is hoped 
for before the end of this year. 

► Army-Martin Pctsliing selective range missile, the solid-fueled replacement 
for Redstone, was allocated SlOO-2 million for development during the cur- 
rent fiscal vear. Program was initiated in late Fiscal 1958 with an allocrtion 
of S20 million. 

► Naw will make a major, possiblv last-ditch, effort to win approval of its 
propowl to purchase three Britisli' Princess flying boats for p-artial conver- 
sion to nuclear power during the forthcoming heatings on the U. S. ANP 
program by the Joint Congressional Committee on Atomic Energy. Pro- 
posal, regularly vetoed by the Administration, envisions a total cost of ap- 
proximately SlOO million; would liave all three aircraft converted and 
flying as testbed veliiclcs within live years. 


AVIATION WEEK, 


6, 1959 




loses none of its purity and superior density is achieved. 

With the Plasmarc Torch, LINOE is equipped to supply 
you with ports made of, or coated with, refractory metals; 
or mode of o variety of metals combined with non-metols 
or reinforced plostles. LtNDE will also provide a wind- 
tunnel materials testing service based on this device, For 
information on this extension of'LlNDE's well-known 
fiome-Ploting service, write Dept. AW-13, LINDE COM- 
PANY, Division of Union Corbide Corporation, 30 £osl 
42nd Street, New York 17, N.Y. In Canada; Unde Com- 
pany, Division of Union Carbide Conada Limited. 


ROCKET NOZZLE 


Linde’s new plasmarc torch service 

Brings Industry Production Parts From Refractory Metals 


No other method of fabricating refractory metals con 
match this. . . . The high melting points of tungsten, 
lantolum, and molybdenum are no longer a problem, 
For Linde's new PLASMARC Torch, working in the tem- 
perature range between 15,000 end 30,000 degrees K., 
con coat parts or form shapes of virtually ony size or 
complexity. It's an entirely new way to moke such articles 
as rocket nozzles, crucibles, components for electronic 
□nd X-ray use. and parts for atomic energy equipmenti 
The quolity of these pieces is uniformly high. Toler- 
ances can be held to ±^.002 in. or better. The metol 


Washington Ronndup 


President Views Defense 

Ptcsitk'iiL EiscmhowcT said last week that if Congress 
persists in tning to make the ITcfciise Department kcq) 
.\nnv and ^latino Cor])S manpower higher than the 
Administration desires, "I'll ha'c to put these jxiople 
. . . just sonic place where it's nice to keep them out 
of the wav, because 1 don't know wliat else to do with 

The President h.id been asked at his press conference 
wliere he got "the riglit to tliwart the will of Congress" 
in cutting Armv and the Marine Corps strength or 
refusing to spend inoiicv gi\en him for missiles, etc. 
He said he thinks "Congress is sometimes mistaken, 
and I think in the past they hasc made some very bad 
mistakes in dealing with defense. All riglit. I tr\ to 
correct tlicni." 

Another reporter mentioned the charge tliat the 
Administration puts a balanced budget ahead of national 
securitv and asked if the President would spend more 
on the armed forces if he could look forward to a surphvs 
in the treasury. 

Tlic President said he would not ". . . I'm pist tired 
even of talking about the idea of a balanced budget 
against national security." he said. "Tliis-l don't sec 
where this thing ever coiiies into it. I say that a balanced 
budget in the long run is a vital |>art of national security. 

. . . W'hv doesn't anvonc have the courage to get right 
up and sav, 'I want 55.000 men.' and maybe they want 
them sonietimes because they'll be stationed at nice 
comcnient places and— why don't they say, 'hut we 
want the taxes for it.' ” 

Rep. John McCormack (D.-Mass.). House majority 
leader, recentiv urged the Ptcsidcnl to call for higher 
taxes if this is neccssarv to finance greater defense spend- 
ing within a balanced budget (AW I'cb. 16. p. 25). And. 
fohowuig the Eisenhower statement, Sen. Stuart Sym- 
ington (D.-Mo.) echoed McCormack's earlier remarks, 
saying if higher taxes are needed to support an adequate 
defense program "wc certainly ought to hasc them." 

Plufo Slowdown 

Major slowdown in the Pluto nuclear ramjet project 
(.AW' Oct. 15, p- 53) also is being forced by Budget 
Bureau. Atomic Energv Commission’s request of SIO 
million construction funds for I-'iseal 1960 was cot to 
S2 million. In addition. Budget Bureau withheld all 
h'iscal 1959 construction funds for six montlis, did not 
release tliem for commitment until January. Members 
of the Joint Congressional Atomic Energy Cominiftcc. 
after e.xcciitivc briding ses-sions, are Siitisficd with progress 
on two other ads-anced AF.C projccts-Rmer nuclctir 
rocket project, and the Snap project to dcsclop several 
small auxiliary nuclear powcrplants. 

McElroy's Departure Schedule 

In another area, Defense Secretary Neil McElroy 
hopes to leave gosernnieiit scn icc before the end of the 
vear to become chairman of the bo;ird of Procter and 
Gamble Co. where lie had served as president before 
coming to W'asliington. Chairmanship carries with it a 
large stock option plan. At a recent jstess conferena-, 
McElroy said; 

“I ain staj'ing on in this assignment, as T announced 
wlien I came in, at the pleasure of the President, llietc 


arc, as the President knows, eert-ain personal factors in 
my life wliicli rather urgently push me toward a depar- 
ture before the conclusion of this .Administration's term 
of office. I don't expect to hare this urgent question 
come before me before the end of the vear. I expect 
to Slav throughout this session of the Congress. ... 1 
expect to be here in the setting up of the principles 
of tlie 1961 appropriation budget. . . .” 

Schriever, ARDC Head? 

Also, watch for Maj. Ccn. Bernard SchrieLcr, now 
head of US.Al 's Ballistic Missile Dir ision, to be named 
commandCT of tlic .Ait Research and Dc' clopment Com- 
mand. replacing I.t. Gen. Samuel .Anderson, wlio for- 
nialh' left this post on Mar. 10 to become commander 
of the Air Materiel Command. 

Judgeship for Durfee? 

On the civil side of the .Admini.sltalion, one of two 
top contenders for appointment to the judgeship of the 
I’edctal Court of Claims is cliaitimm of the Civil Aero- 
nautics Board James Durfec. If Dnrfcc wins and accepts 
the ])ost. whidi observers here say he will, clianecs arc 
strong that the Federal .Aviation Agency will have a 
major voice in the presidential nomination of Durfee's 
successor in order to ensure close cooperation between 
the Board and the new agency. .Another Board position 
will open tlic end of this year when Hannat D. Denny's 
term as a Board member o.xpitcs. 

CAB Probe of AT A 

And. Civil Aeronautics Baird last week began a full- 
scale inspection and review of the Air Transport Assn., 
the first since 1940 when ATA's articles of association 
were first approved by tlie Board. Of particular interest 
to the Board will lie an investigation of the formula for 
pnir.ition of dues as well as assessments on. and contri- 
butions bv, the association's members. ITic Board also 
emphasised in its order t-alling for the inspection that it 
wants “to determine to what extent, if any. tlie large car- 
riers control the actions of all carriers through the instrii- 
meiilaUty of the ATA. . . In its review, tlie Board 
will look into "diaries, minutes and agendas of all meet- 
ings of members, committce.s. Ixiard of directors' con- 
ferences and arbitration boards" and all other accounts 
and records, 

IDA Personnel 

In Congress, the House Military Operations Subcom- 
mittee is focusing on industry connections of tlic per- 
sonnel cmplovcd bv the Institute of Defense Analysis. 
ID.A was organized with a 5500,000 grant from F'ord 
I'oimdation to sn|iply the personnel for technical evalua- 
tion studies for Department of Defense. Garrison 
Norton, fanner Assistant Secretary of Navy, is president; 
Albert C. Hill, forinct plivsics professor of Massachusetts 
Institute of Tecliiiologv, is vice president. Initially, 
ID.A borrowed personnel from universities and industry 
for I'lefciisc Department studies, but, at present, all 
personnel are directly employed by ID.A. Hill told the 
subcommittee that tlie possibility that personnel may 
do temporarv service with ID.A to obtain inside defense 
information of high value to industry is “a very grave 
concern." —Washington staff 
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Space Technology 


First Scout Vehicle Delivery Due Aug. 15 


Bids for airframe contract will be submitted this 
week in push to develop space research project. 


Washington— Industry will submit bids this \VLx;k for construction of the 
airframe for tlie Project Scout general-purpose spate vehicle (AW' Feb. 2 , 
p. 26) in an effort to meet an Aug. 15 deadline set bv the National .Aeronau- 
tics and Space Administration for delivcrv’ of the first unit to W'allnps Island. 

Tempo of the pace being set by N.AS.A for acquisition of the first of the 
Scout vehicles to be used for orbit, re-entry and probe research is indicated 
by the fact that proposals for design, fabrication and asscniblv were only 
received by bidders earh' this month. Proposals are to be submitted to 
NASA’s Langley Research Center, cognizant agency for the program. 


Two Scout rehidc coiifigimitions arc 
ins'oUed— the thrcc-stagc Scout HI and 
the four-stage Scout IV. Two each are 
being procured initially. Both rersions 
will use all solid-ptO])clliint rockets to 
iichicse low cost, teliabilih- and a simple 
firing procedure. Tliey arc intended for 
elliptical and circular orbiting, rc-entrs' 
shots and vertical-type trajectories. In 
addition. Scout III will be used to check 
out the components of Scout IV before 
the first flight of that \chicle. 

.August 15 dclis-ety will be a Scout 
III and launcher. Other delis-eties of 
Scout lehiclcs arc scheduled to follosv 
at one-month intersals. 

Initial specifications arc for oolv four 
Scout vehicles, but some bidders ate 
basing tooling estimates on at least 12 
of the missiles. 

lire foui-stagc seliiclcs arc cspcctcd 
to cost about $500,000 each. NASA 
will turn basic dcs’clopnient specifica- 
tions o\ct to the Air force, which will 
modify vehicles for its ow n tests. USAF, 
howeser, will not use the r chiclcs for 
orbital shots. 


Scout \chiclc staging probably will 
be designated b\ N.AS.A by the names 
of stars. Details of Scout III staging 

• First Stage, Planned designation of 
this .stage is .Algol. Rocket is an .Aeto- 
jct-Gencnil Senior. Stabilization will be 
with fins; control with fins and jet r ants. 
Algol rncket weight is 22.9S0 lb.; struc- 
ture is expected to total 500 lb., control 
equipment 80 lb., for a total stage 
weight of 23,560 lb. 

• Second Stage. Castor is designation 
of this .stage. Racket motor, built b\' 
'I'hiokol. is an impror ed Sergeant bear- 
ing number 'I'X-33-20, Thioko! will 
modify this rocket to exp;md the nozzle 
in order to boost performance substan- 
tially. Burning ctiaractcristies require 
that the nozzle thickness be appreciable. 
No-zzlc probably will be used as the 
structural connection between the first 
and second stages. Stabilization for the 
sccoird stage will use hy drogcn-pcroxielc 
fixed jets, and control will be via fins 
and jet vanes. Minne<ipoIis-Honevwctl 


guidance package will be located at top 
of the second stage, 'ndokol Castor 
with modified nozzle is cstiitiatcd to 
weigh 8,900 lb. Structure probably will 
add 120 lb., control equipment another 
125 lb., for a total stage weight of 9,H5 
lb. 

• Hiird Stage, Designation will be 
.Altair. Rocket is Nasy Bureau of Ord- 
naiice-.Allcgans' Ballistic Laboratory's 
X-248. which has been used in tlie Van- 
guard, and USAF's 'Ibot Able and 
Pioneer Umar probe vehicles. Stabiliza- 
tion « ill be attained through spin tech- 
nique. There will be no control. The 
X-2-1S will weigh 501 lb.; structure will 
add 60 lb. Payload caried on this stage 


Tilan Test Plans 

Cape Canaveral, Fla.— Success ef the 
first two ,\ir Force-Martin Titan inter- 
continental missile test flights has at* * 
lowed Martin tn incniporate a number 
of test objectives iivto the piograni earlier 
than planned. 

'two reinaining shots in the .V series 
will attempt a greater miinber of objec- 
tives than originally scheduled and may 
attempt to double the 200-25U mi. range 
over which the fint two .V series shoe 
were fired. 

6G missile, the ground facility check- 
out vehicle for the B series, and the BL 
or laburatOTv missile for the B series, 
which is used tn checkout sy stems, al- 
ready are at Cape Canaveral. 

Second .A scries missile provided an 
unplanned test of the flight control sys- 
tem when the missile tolled slightly. 
System corrected satisfactorily. 
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LAUNCHING scheme for Scout vehicles calls for an 80 ft. launching tower mounted on a 
turntable, rotating 45 deg. cither direction for v-ations azimuths. 


will be 100 lb., making total stage 
weight 661 lb. 

Scout I\' staging will bc as follows: 

• First stage vv ill l)c similar to stage one 
of Scout 111 in all respects. 

• Second stage also will bc similar to 
vtage two of Scout III. 

• Stage three. Designation of this 
stage w ill tx; Antarcs. Rocket motor will 
be the BuOtd-Allcgany X-254. a scalcd- 
up version of X-24S. Shibilization will 
bc by hydrMen-peioxide fixed jets and 
control by fnts and jet vanes. .\Iiimt- 
apohs-IIoneywell guidance package for 
tire vehicle will lx- located at the top of 
this stage. Rocket weight is 2,200 lb.; 
stmetute will weigh 50 lb.; spiii-up, 
control equipment and autopilot an- 
other 1 50 lb., making a total stage 
weight of 2,380 lb. 

• Fourth stage will bc similar to Scout 
Ill's stage three. 

Except for the addition of the X-254 
rocket motor, hardware used in Scout 
(II and Scout IV will be practically the 

Firing scheme for the various rockets 
of the multistage Scout vehicles prob- 
ably will follow this pattern: 

• First stage will be ignited from the 
control blockhouse, a standard proce- 

• Second stage will be ignited after 
huniout of first stage or follnvving a coast 
intenal in which the first stage still will 
bc attached. Coast between first and 
second stages can reduce the effort 
requited to overcome unstable actodv- 


Venus Probes 

\5‘ushhigton— U. S- will fire two siwcc 
probes toward Vemis next lune, as re- 
ported by .Aviation Week iFch. 25. p, 
26), hut National .Aeronautics and Space 
Administratimi will not call tlieiii 
A'eniis pmbes "because 1 have the feel- 
ing that in truth the accmacics that vve 
can achieve with our current technology 
are not great ciuingli to bc able to de- 
fine these as A'cmis probes." -Abo Silver- 
stein, NASA's director of Space Flight 
Development, said last week. 

"I would prefer to sav that we will 
fire in the general direction of Venus 
with a hope {Krhaps that we will meas- 
ure in deej) space some new informa- 
tion te^rding. for example, eommuni- 
cations," Silverstein said on Columbia 
Broadcasting Svsteni’s television program 
"Face the Nation." 

"We are going to fire— our program 
includes firings to great disbmccs to sec 
whether or not we can preserve the 
power within the satellite for long 

get reception from distances of 20 or 50 
million miles." Sflvcrsteiii pointed out 
that astronomical data is so imprecise 
that the position of Vemis is known only 
within about 50,000 mi. 


n:miic fiirccs. If coast is nut used, it is 
likely that this ignition will lx initiated 
by a pressure-actuated switch coming 
into o|)etatioii when the first stage 
chamber pressure tapers to about 200 
p.vi. U'htTC toasting is employed, igiii- 
tioii prolxtbly will bc initiated by delay- 
type of cquipiiient actuated by a pres- 
sure switch or. as an alternative, a 
timing device which begins its count 
at liftoff. 

• 'I'liird stage ignition may bc inaugu- 
rated at Inunout of the second stage 
through use of a pressuicsicluatcd 
switch, hut anotlier possibilitv is that 
,1 coast period may bc employed Ive- 
tvvceii second stige burnout and third 
stage ignition. 

• In Scout IV, fourth stage ignition 
will be accomplished by a signal from 
the control programmer. 

Payload of equipment and instru- 
ments w ill have to be protected against 
acrodvnamie heatiiig. but the material 
features involving excessive weight to 
acaimplish this protection will be jetti- 
soned Iscfotc final staging is ignited. 

I'ot trials involving orbiting and rc- 
entrv, top two stages of the Scout vehi- 
cles probably will errast together after 
tlie ncxt-to-final stage burns out. with 
attitude mainhiined by Minncapolis- 
Honcyvvell guidance and control units 
in the next-to-top space. I'or orbital 
firings, attitude of the two stages will be 


at an angle equal to that of the local 
horizontal at the apogee of the asaml 
trajectory, vvlien the final stage will bc 
rotated by spin rockets and the stage 

h'inal stage spin rate will bc a function 
of the thrust vector misalignment 
anticipated and flight path deviation 
tolerated. Scout lA' fourth stage s|>in 
rate may bc 160 rpm; ahoat 80 ipin. is 
expected for tiiird stage of Scout 111. 

In re-eiitrv attempts, attitude, spin- 
lip timing and last stage firing will bc 
|)rograinmcd so that the last stage will 
burn out at altitude of about 19 mi. 

A'erlic.il trajectories w ill bc launched 
in the range Ix'tvveen 75 and 90 deg. 
from the horizontal. All rocket motors 
will fire successively with no coast bc- 

Highlights of the structural plan, 
checkout program, launch system and 
associated aspects arc; 

• Zero-lift trajectories are programmed 
with the orbit perigee altitude varied 
bv changing either the initial launch 
angle or period of coasting between 
burnout of first stage and ignition of 
second stage. Because loads imposed 
arc depenaent upon airframe design, 
choice of flight paths and launching at- 
titudes will be the airframe contractor's 
responsibility . Selected flight paths and 
launching attitude will be analyzed with 
regard to safety aspects in the event of 
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Air Launched Missile Competition 

Washington— Iiidu5trv this neck is milking pr^eiitations to the Air Force on 
the WS-I3SA nir lamicheil ballistic missile (ALBM). Mote than 20 companies arc 
believed to be completing for the 1,000-1,^00 mi. missile. Decision is espcctcd 
about May 1. 

ALBM is intended principallv lor use on tlie North Amciican B-70 but probably 
will be used first on the Boeing B*52 and Convair B.S8. 

It is an outgrowth of tJie eoiupctition which provided the 400-mi. range North 
Aineriean Hound Dog for use on the B.S2. Air Foree followed the Honiid Dog 
with ALBM leasibilitv studies, known as Project Bold Orion, under an Air 
Research and Development Command Study Requirement 168 (AW Dec. 22, p. 
22). Weapons system designation was WS-199. 

Companies making proposals include the three who partidpated in feasibility 
studies: 

o Martin Co.— Martin made six test Rights, using a Boeing B-47. including one 
shot that traveled more than 1.000 mi. Flights included three drop tests of the 
two-stage frame, a light-off test, a single-stage test that traveled to about 800 mi., 
and the two-stage shot over more than 1,000, Two vehicles remain unlired. Main 
purpose of tests was to determine whether a missile could flv in two aerodviiamic 
environments— subsonic before and dining prt of its climb, and supersonic in its 
ballistic flight. Forward stage was guided bv a Martin svstem called DOM.VR 
(Dopplcr-MatHii). and subcontractors were General Precision Fqnipnient Co. for 
guidance aod Tbiokol for propulsion. Missile is bell-shaped at the teat for 
aerodytiamic stabilization. Interim version consisting of the test vehicle could 
be carried hv B-47 and B-82 to extend their range. 

a Convair Division of General Dvnamics Corp.— Teamed with Lockheed for two 
shots of its single-stage test vehicle from a B-S8. Second shot was eotLSidcred very 
successful. A proposed Interim 8(XI mi. vehicle would be ready before ALBM. 
Vehicle also is bell-shaped at the teat for stabiliration and is an adaptation of the 
Sergeant-powered Lockheed X-17 re-entry research vehicle. 

♦ McDonnell Aircraft Corp.— Test vehicle is called Draco. It is two-stage with 
four fins on each stage. (Inly one of three planned test vehicles has been fired, 
from an Honest John ground launcher at Cape Canaveral. Fb. Final stage is 

Other companies and teams believed to be in the competition: 

General F.lectiic Co.-Doiiglos Aiicialt Corp. te-am; Bell Aircraft Corp.. probablv 
teamed with Thompson-Ramo Wooldridge: North American Aviation, Inc.; Boeing 
Airplane Co.; and Northrop Aircraft, Inc. 


guidance ot control system failure, loads 
imposed on airframe as a result of 
maneuvers or wind shear, heating effects 
and aniovint of control cnetgv required. 

• As a safety provision Scout will in- 
corponitc a destmclion svstem that will 
destroy only the propulsive capability of 
the second and third stages. Target 
is to accomplish this by a simple ap- 
proach such ns rendering the rocket 
motor cases incapable of ichiining pres- 
sure. Destruction system will be the job 
ef the airframe contractor, using NASA- 
supplied ground command equipment 
to initiate tlic signal, vehicle command 
tea'iset. antennas and power suppli . 

• Loads and elastic requirements will be 
determined by the airframe contractor, 
who will perform complete dynamic 
and stress analyses ana also outline 
the program of staKc and other grovmd 
tests required to prove the engineering 

• Stnichire will be required to give 
positive margins of Siifety for design 
yield load and design ultimate load. 
Limit load will be equal to the anti- 
cipated load on the structure, design 
yield load will be equivalent to 1.15 
times the limit load while ultimate 


design load will be equal to 1.50 times 
the limit load. Fittings on tlie vcliicle 
will have a factor of Siifety of three 
based upon the material vicid stress. 

• Analyses of first stage aerodvnainic 
fin efficiency, torque tulx; and aileron 
control cla.stic characteristics and tire 
resulting loss in control effectiveness, 
airframe bending frequencies and di- 
vergence investigations will be supplied 
by the airframe contractor. 

• NASA’s jet vane nraterial and con- 
figuration is scheduled to be tested 
tins month bv Aerojet-General in static 
firings of the compam ’s Senior (Algol) 
rocket. Data will be supplied to the 
iiirfranic eontraetor to assist in develop- 
ment and manufacture of the vanc. 
Rocket motor blast will emelo|5 the 
vane for only a sliort period, because 
It wall be jettisoned from tlic first stage 
after only a few seconds of flight. 

• In addition to engineering and fab- 
rication of the Saiut vehicle, the air- 
frame contactor also will perform a 

Type-approval tests will establish the 
e.ipability of design to withstand limit 
loads, vibration and environmental ef- 
fects. Items that arc typo-approval 


tested vviil not be used for otha tests 
or in flight trials. 

Operational tests will be conducted 
cither on asscniblies or mockups and 
will include operation of controls, .stage 
separation, spin-up and nose cone sepa- 
ration- These tests will he required on 
each item of fliglit hardware a.s a qnali- 
ficitioii check. Items which have only 
one-shot operational capability will be 
evaluated statistically. 

Qualification tests will be performed 
on CTitical units of flight liardwarc. will 
include a complete stage coupling and 
fin structural test to cshablisli tliat 
tolerances, component mating and de- 
flections are within limits. 

Dynamic testing will be conducted, 
when necessary, to determine tlic 
amount of additional loading occurring 
as a result of vibration. During this test 
run, dynamic balance of the spin-up as- 
sembly also will be determined. 

• Under delivery planned, engineering 
layouts and prcliminarv load analyses of 
Scout covering assemhlv, handling and 
launching features arc scheduled to be 
turned over to N.AS.A within 50 davs 
after the airframe contract is awarded. 
Contactor will supply launch-site as- 
sembly procedure, check list for the en- 
tire assembly program and preflight pnt- 
cedure within davs before deliverv 
of the first Scout III vehicle. 

• Airframe components vv ill be deliv- 
ered to W'allops Island together with 
one launcher vvliieli w ill be crectcsl bv 
the airframe contractor on the site pad. 

• Ignition timing devices for the rocket 
motors as well as the fairing for protec- 
tion of exterior stage-to-stage wiring, 
will be designed, mamifactnred and as- 
sembled by the airframe contractor, who 
also will supply ignition power supply 
and associated wiring and junction box 
for ignition leads. 

• On-the-job training of N.AS.A person- 
nel in assembly of airframe components 
and operation of the laiincliCT also will 
be provided by the airframe contractor. 
N.^A personnel will lanncli the Scout 
vehicles. 

• Launching tower, approximately SO 
ft. high, vvill be composed of an open 
framework mounted on a turntable, ro- 
tating -45 deg. eitlicr w-jv from a refer- 
ence position to afford various azimuths. 

• Work platfomis will be positioned at 
stage-joint hciglits. Both ladder and ele- 
vator will provide aacss to tlic work- 
platform. Top of bunch tower vvill have 
a small hoist to lift the top stage onto 
tlic vehicle. 

• Launcher will include a cable-lifted 
beam pivoted to pcrmitlowcringso that 
the bottom stages of the vehicle mav he 
assembled in the horizontal position. 
Beam will have sufficient strength to 
restrain tire first and second stages phis 
an additional vvciglit tolerance in tlic 
liorizontal position. 
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Military Objections Spur Budget Probe 


By Ford Eiaslnian 

%5’asiiingfon— Reservations expressed 
hy members of the Joint Chiefs of 
Staff as to the adequacy of certain pro- 
grams in tlic h'iscal 1Q60 defense budget 
prompted Congress last week to resume 
its appraisal of the nation's defenses and 

'Ihe inquiry, conducted by the Senate 
Preparedness Subcommittee headed by 
Sen. Lyndon B. Johnson (D.-Tex.), got 
under wav with the service chiefs the 
first to testify behind dosed doors. 
■Also sclicduled to appear were Defense 
Secretary Neil McETrov and Bridget Di- 
rector Maurice Stans. 

Johnson said that— while doubts had 
been expressed earlier as to whether 
sufficient funds were requested by the 
Administration for certain programs— 
the Beilin crisis has placed a new liglit 
on the subject. 

"We cannot afford to indulge in 
vvisliful thinking," Johnson said, "but 
rather must appraise tlie facts as they 
exist and steadfastly face the issue 
squarelv. We must determine whctlicr 
tire military policies of our country are 
being written by military officers 
through the judgment of our Joint 
Chleft or a budget officer,” 

Service Reservations 

During the subcommittee's initi;il 
heatings in January, it was brought out 
that cadi member of the Joint Chiefs 
had signed a letter supporting the Fiscal 
1960 military budget with certain res- 
ervations. Johnson requested each diief 
to furnisli the subcommittee witli a de- 
tailed list. Doubts expressed by the 
military leaders included: 

• Gen. Tliomas D. White. Ait Force 
Chief of Staff, said the Fiscal 1960 
budget docs not provide sufficient funds 
for replacement of the Boeing B-47 
(presumably by the Madi 2 Conv-.iir 
B-58) as rapidly as requested, accelera- 
tion of tlie nude-jt powered aircraft 
program or correction of certain defi- 
ciencies in the construction program 
and operations and maintenance area. 

• Gen. Maxwell D. Taylor, Army Chief 
of Staff, said insufficient funds were pro- 
vided for modernizing .Annv equipment, 
initiating production of the Nike Zeus 
anti-missile sv-steni, iiiaintaining active 
and reserve Array units at the recom- 
mended pcr.simnd strciigtir .and for pro- 
viding for the procurement of the rec- 
onnnended number of surface-to-air 
missiles. 

• Adm. Arleiglr Burke, Chief of Nav.il 
Operations, said more funds should have 
been provided for Navy modeniization, 
procurement of equipment and to in- 
crease research and development. 


• Gen. Randolpli Pate, Marine Corps 
coimnandant, siiid the budget docs not 
provide proper fuoding for personnel, 
ships, aircraft and construction and 
maintenance of facilities. 

Gen. Taylor said that e-xpctience in 
the Army's modernization program indi- 
cates that 10% of the current equip- 
ment inventorv' should be replaced an- 
nually due to wear, consumption and 
obsoi'cscciier. Since the inventory is 
about 514 billion. Ire said funds re- 
quired for replacement would ainoimt 
to $1.4 billion. In addition, the in- 
ventoiv' sliould be increased from 514 
billion to 520 billion, an objective he 
hopes to attain in five years. 'Ihis would 
mean that the Army requirement for 
this purpose would amount to 52.8 bil- 
lion for procurement, exclu.sivc of the 


Nike Zeus program, annually for tlic 
next Eve years in aditioii to 5200 mil- 
lion for industrial mobilization and 
transportation. 

'I1ie I960 budget will make available 
51,19 billion for procurement and $176 
million for industrial mobilization and 
traiisportatioii, Gen. Taylor said. 

While the Nike 'Zeus program is 
provided sufficient funds to continue 
lescaidi and development at an opti- 
mum rate, Taylor said, no funds arc 
provided to initiate production of tac- 
tical equipment and missiles. 

ilis icservafion in this area, he said, 
arises from the now-unopposed tlrrcat 
from intercontinental ballistic missiles 
and his conviction that the imporfaiicc 
of obtaining the anti-missile vveapon 
at tlic earliest possible date nuhveighs 




MEMORANDUM TOR THE SECRETARY OF DEFENSE 


ifl Joint Cluola of 5|*I( coaoiOtr iKol Iho FX I960 pro. 
‘c llguro cr S4Q, 99 S, 000. 000 tt adcRnotc to 
progromi nnctatory lor the aelonoo 
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OUR DEFENSE IS ”AOEQUATE"-Tliis is a photographic facsimile of a statement to tlic 
Sccictarv of Defense signed bv the Joint Chiefs of Staff saving the niilitarv budget for 
Fiscal 1960 Is “adequate.” 
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Over-Temperot'ure Indication Cuts X-15 Flight Check 

North American Aviation’s X15 research vehicle «'js carried aloft for 70 min. last week for the first time, slung under the tight uing 
of a Boeing B-S2. but first captive (light uas cut short at that period when an overdemperature indication was registered in the rocket- 
powered aircraft. Over-temperatnre condition was possible connected with a supply of hydtegerr peroxide monopropellant canied aboard 
the X-15 since it is required in operation of part of the jet reaction control system. Some unexpected smoke was observed. With NAA 
test pilot Scott Crossfield aboard, the X-15’s controls, stability augmentation and communications systems were checked during the 
flight, which reached an altitude of 3B,000 ft, and a speed of Mach O.S. Bncing B-52 mother ship was piloted by Capt, Charles C. Bock, 
Jr., and three chase planes accompanied it. North American plans to make about 20 flights m its structural integrity systems proving 
program on the first X-15. Fewer fligirts are expected to be made on the second two X-15 vehicles, since a large amount of B-52— 
X-15 compatibility work already will have been accomplished, plus a certain amount of structural and systerrus proof work. 


the possible financial risks inherent in 
initiating selective production now. 

Gen. Taylor said funds for Army 
surface-to-aii missile progtunts f.ill sub- 
stantiallv short of those needed to 
reach the goals recommended bv the 
Joint Chiefs of Sbff and which he 
feels are requited for the indefinite 
future to cope with the high and low- 
altitude threat of the manned bomber 
and the air-to-sucfacc missile. 

Gen. ^Vhite told Ihe subcommittee 
that, while certain scientific adrisers do 
trot feel the U. S. is ready to begin 
construction of a nuclear-powcrcd air- 
craft, he considers the program suffi- 
ciently advanced that construction of 
a prototvpe airframe could proceed and 
the propulsion phase of tnc program 
accelerated. 

Later, Rep. Melvin Price (D.-Ill.), 
chairman of the Joint Congressional 
•Atomic Energy suhconrnrittec on re- 
search and development, pointed to 
Gen. White's statement as ‘'further evi- 
dence” of the iinportancc attached by 
milibary experts to accelerating the air- 
craft nuclear propulsion program. 


White and his expert military advisors 
. . . believe strongly . . . that the pro- 
gram is sufficiently advanced technically 
to svarrant the commencement of work 
on an airframe and propulsion system 
suitable for first flight.” 

In another area, he said, the coverage 
that will result from the Bomarc pro- 
curement proposed by the budget is 
substantially less than what the Air 
Force initially submitted. 

Gen. White said the Ait Force mili- 


Hawk Cut 

Washington— ;\nuy disclosed last w-cck 
that its Raytheon Hawk low-altitude de- 
fense missile will not he deplosed at 
fixed installatioDS in the U. S. and that it 
has formally abandoned plans to inte- 
grate the Navy-developed Talos defense 
missile into its program “because w-e 
could not afford it.” Army had planned 
to couple the Hawk with the high-alti- 
tude Nike Hercules for all-round de- 
fense. The project, however, was re- 
jected by the Joint Chiefs of Staff. Hawk 
may still be used by NATO nations. 


taev construction program is marginal 
in terms of support-type facilities and 
does not provide fot the cumulative 
and growing deficit in many equally 
important areas. Also, he said, the 
Fiscal 1960 Air Force operations and 
maintenance funding is minimal and 
will require deferral of certain programs 
which would be desirable and, in some 
cases more economical, to accomplish 
with Fiscal I960 funds. 

In order to maintain Navy capabili- 
ties, Adm. Burke said more funds 
should have been provided for main- 
tenance and modernization of ships and 
aircraft; procurement of new ships, air- 
craft, guided missiles and their asso- 
ciated electronic equipment; accelera- 
tion of anti-submarine warfare progress: 
procurement of fleet ballistic missile 
weapon ssstems. and increased research 
and development effort. 

Gen. Pate told the subcommittee he 
felt the Marine Gorps requires per- 
sonnel to adequately man three divi- 
sions and three aitaaft wings and 
tlierefore calculated strength at 200,- 
000. Ihe budget provides fot onlv 
175,000. 
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Boeing 707 Development Writeoffs 
Shave $9 Million From Earnings 


New York— llcavv developmental 
writeoffs fot its 707 jet transport plaved 
a major part in dipping almost S9 mil- 
lion from Boeing -Airplane Co-'s earn- 
ings last vear and tlic outlook is for 
another substantial drop in earnings 
this year. 

Lower militarv sales this vear also 
will be a factor, the companv reported. 
Transition of the B-52G boinbct and 
Bomarc interceptor missile from cost 
rtimbursement type contracts to fixed 
price contract basis will bring earnings 
on these programs to low levels in the 
first half of 1959. 

Boeing's 1958 sales of Sl.711.929,- 
576 wore an all-time high for the com- 
paiiv— the previous record was SI, 596,- 
508,51 5 in 1957-and came within S5 
million of equaling the all-time sales 
higli for any aircraft compiiny racked 
up bv Curtiss-Wiight in 194d (AW 
Mar, '10. 1958. p. 25). 

Stressed l)v llic conipviny, liovvcver, 
was the lack of effect the booming sales 
total had on earnings, which dropped 
from S38.1 59.707 in 1957 to S29,360,- 
013 last year. Boeing's 1958 profit 
margin on sales was only 1.7^. a drop 
even from 1957's anemic 2.3% figure. 
Per share earnings last year were S4.01 
compared with S5.2S the scat before. 

A sulsstantial loss is being incurred 
on 707s delivered or on order Ixiscd on 
the current onler book. But the com- 
pany expects an aggressive sales cam- 
paign to turn the program into a re- 
warding one over a penod of v'cars. 

AA'ritcoff for 707 research, dcvclop- 


UnitPtl Aircraft Earnings 

United Aircraft Corp. last week rc- 
]Kjttcd sates and earnings in 1958 were 
second onlv to 1957’s record company 
highs. Company-financed developments, 
phase-outs of older products and United's 
own decision to enlarge its technical 
capabilities explained vvlut decline tlverc 
w-js, the oninpanv said. 

Sales were Sl.200,427,587 compared 
vvitb Sl.252.919,311 in 1957. F-amings 
declined from $51,366,108 in 1957 to 
542.294,728. Military engine deliveries 
are forecast to decline next vear. hut 
commercial engine deliveries will rise so 
the totals will not be much smaller than 
1958. the company said. Heavy develop- 
ment costs in the space and missiles 
field will continue, and may affect 1959 
earnings if no government support is 
obtained for projects. 

Backlog at the end of 1958 was 51,400 
million compared with $1,975 million 


mental, adniini.strativc and other gen- 
eral expense's were approxiinatelv S34 
million in 1958. In addition, there was 
eharged against caniings a S16 million 
total wliich "represents the amount 
ncccssarv to reduce accumulated charges 
(work iri progressl at Dec. 31, 1958, on 
the 707 program to estimated propor- 
tional s-ilcs value based on the quantitv 
of airplanes scheduled for production." 
the companv said. 

Total charges, including the proto- 
tvpe cost, have amounted to 94 million 
since the prr^ram’s inception in 1952. 

'llie 1.05 -Angeles Regional Renegoti- 
ation Board has recommended that 
Boeing make a 56 million refund fot 
1955, less allovv-anccs for tax rccomputa- 
tions. Boeing said that if the Renego- 
tiation Board makes a finding of ex- 
cessive profits it mil take another ap- 
peal to the U.S. Tax Court (,AW Nov. 
17, p. 31). 

Other 1958 financial reports; 

• Temeo Aitcraft Corp. sales were SI 19 
million and earnings were S2.5 million 
in 1958, with both sales and profits 
holding at the same level experienced 
in the previous vear. 'I’emco iC|)orts 
earnings last year were S2. 555.883, or 
51.50 a share, onlv a slight increase 
fiom the figures of 52.514.023 and 
51.48 a share for 1957. Total sales 
dipped slightlv from 5119,160.000 in 
1957 to S119;i00,000 last year. Back- 
log at the end of 1958 was about 
5108 million. 

Vanguard Wobbling 
Hampers Data Return 

Wasliington-W'obhle of the \'an- 
giiartl II cloud coscr satellite about its 
major axis is nv.iking interpretation of 
the data ■■unexpectedly difucult," Na- 
tional -Aeronautics and Space .Adminis- 
tration said last week. 

Goal was to stabilize the spherical 
satellite around the lougiKidinal axis of 
the cvliiitlrical instrument pack inside 
the shell by giving the whole satellite 
a final spin rate of 50 rpm. S])in instead 
is about 1 5 rpm., causing the longi- 
tudinal axis to w obble by as much as 
20 to 45 deg. 

But Army Signal Corps engineers ex- 
pect to be able to produce eventually a 
picture of a piirt of the earth’s cloud 
cover from the quarter-million feet of 
tajjcel signals broadcast during Van- 
guard's IS davs of radio transmission. 

From launch on b'ch. 17 until the 
batteries expired at 9:37 p. m. ES'l' on 
Mar. 7-about four days after they were 
expected to die— Vanguard II had made 


Discoverer I Orbit 

1.05 .Angeles— IPivcovcici I, polur-urbit 

Mar. 4, is reported to have been sighted 
visuallv from Air Force installations in 
the vicinitv of Fairbanks, Alaska, carlv 
last week, although official confiruration 
was not available. 

Previous figure of 41 tracking reports 

contacis. including signals received by 
Genera] Flectric's Ithaca station uliicli 
uses the Krause method, based on re- 
flection of signals bv ionization tracking 
of tlic satellite as it moves through 
sixicc. Signals from the satellite’s nidio 
beacon were still sporadic, indicating 
tliat the eunipicte orbiting second stage 
was still tumbling. 

Most recent figures indicate the orbit- 
ing period of Discoverer I is 95.569 
iiiin., perigee 176 mi. and ajic^ec 519 
mi. Life of the satellite is cxi>ecfed to 
extend beyond 30 days from launch 

No skin tracks (radar sightings) have 
been acliicved. A'icvvcd sidewise, orbit- 
ing second stage would present a I9-ft.- 
long target for a radar beam. From tlic 
end. the satellite vvonid offer only a 
5-ft. diameter surface, making radar con- 
Fact difficult. 


211 circuits of the earth and had been 
interrogated successfully 1 52 times by 
gtoimd stations. On 19 orbits, it did 
not pass within range of lui iiiterro|.i- 
tion sF.itioiv. Recorder stored 50 nun. 
of data and transmitted it on signal in 
60 sec. hursts. N'.AS.A said tlic thermal 
design of the satellite was proved when 
internal temperature remained within 
one degree of the 1101’' design tempera- 
ture for a satcllile spending about 68% 
of its time in sunlight. 

Refined orbital figures for Vanguard 
II as of Feb. 24 arc; 

• Apogec-2,065 mi.; apogee vclocitv, 
13.093 mph. 

• Perigee— 346.9 mi.; perigee velocity. 
18.312 inpli. 

• Orbital period— 1 26.85 min. 

• Inclination to equator— 32,869 deg. 


Civil Jetstar Order 

Lockheed Aircraft Corp. will deliver 
tile first corporate Jetstui airplane to 
Continental Can Co. bv Jan. 31, 1961. 
Approximatciv 70 position options are 
held bv Lockheed and the company is 
negofiating on contract wording, delivery 
dates, tvpes of engines, and special cqni|i- 
nient. Coqmtalc versions mny be 
powered with cither two or four engines. 

Prototypes are (lying with Bristol 
Otphciis turbojet engines. Four-engine 
vcisions will use P4-W JT-12s. 
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NASA Reports Data 
On Pioneer IV Orbit 

Wasliiiiiloii— Mott |)tccisc figures for 
tlic Piontxir IV lunar probe’s launcliing 
and solar orbit (AW Mar. 9, p. 321) 
Mere reported last week by National 
-Aeronautics and Space Administration’s 
Jet Propulsion Laboratory. New figures 

•'^Period-394.75 days. 

• Arerage speed in orbit— fid.SOO mph. 

• Pctilielion-91.7 million mi., to be 
reached at 9 p.m. EST on Mat. 17, with 
a speed of 69,500 mph. 

• Aphelion-106.1 million mi., to lx; 
te-.iched at 6 a.m. EST on Oct. 1, with 
a speed of 60,000 mph. 

• Closest approach to moon- 37.300 
mi., passing 7.2 deg. ahead and 3.7 deg. 
sinith of the moon, at a speed of 4,d90 
mph- Desired closest appraich nas 

20.000 mi. At closest pass, probe was 

233.000 mi. from the earth. 

• ’Tracking- Probe was tracked fur 82 


hr. and four minutes after launch 
to a distance from earth of 407.000 
mi. Liist signal acquisition wns at 10:24 
.i.m. EST on Mat. 6 by tlic 85-ft. Gold- 
stone antenna. Probe’s 18 standard mcr- 
cur\’ batteries also had powered the 
transmitter for four hours on the ground 
before launch. 

• Launching— Errors in trajectory in- 
cluded minus 4-3 deg- in elevation and 
plus 1-3 deg. in aziniutb. Maximum 
vclocitv’ was 24,789 mph., or 196 mph. 
below the desired velocity. 

• Next approach to earth— July. 1972, 
al a distance of something mote than 
10 million mi. 

• Instrumentation — Gcigcr-Miieller 
tubes indicated nothing unexpected in 
the wav of high-intensity radiation. 
Photo knsor did not work because 
moon's image at 37,300 nri. was not 
large enough to actuate it. Dc-spiii 
mechanism did work. Internal temper- 
ature rose to 42C at injection and re- 
mained there. 

• Ascending node— 2 a.m. EST on 



Work Start’s on Vandenberg Titan Silo 

First of three 7'itaii intcrcoiitineiilal ballisHc missile underground silos is under coiistrnc- 
tion at Vandenberg AFB, Calif., where the mission will be primarily training, although 
opcrab'onal eapabilitv w*iU be provided (AW Mar. 9, p. L25). Layout will be similar to 
7'itan base at Lowry AFB, Colo., except lire Lowry complex will 'include nine silos. 


Saturday. Sept. 12, 1959, at which tiinc 
the Pioneer IV’s orbit will have an in- 
clination to the ecliptic of 0.127. 

New figures also liave become availa- 
ble on Soviet Russia’s Mechta lunar 
piobe (AW Jan. 12, p- 26); 

• Perihelion-91.1 million mi. on Jan. 
12, 1959. 

• Aphelion— 120 million mi., Aug. 21, 
1959. 

• Period — 143 days. 

• Average speed in orbit— 63,100 mph. 

• Tracking-63 hr. to a distance from 
earth of 370,000 mi. 

Radiation Belt Data 
Re^ iewed by Soviets 

Moscow— Radiation belts around the 
earth are less intense than originally be- 
lieved. according to data received from 
the Soviet Lunik cosmic rocket and re- 
ported in Pravda. 

S. Vtmov. corresponding nicmlxT of 
the Soviet Academy of' Sciences, and 
his laboratorv collaborator, A. Chiida- 
kov. said in an article that the data 
indicates that manned sjeicc vehicles 
will require relatively less shielding 
fnom X-rays than had been expected. 
The article said: 

• Laige mimbei of electrons arc circling 
the earth at altitudes of up to 31.000 
mi., but their cnc^- is relatively small, 
ranging from 30.000 to 100,000 elec- 
tron volts- 

• Cosmic radiation intensity at great 
distances from the earth is ’’negligible," 
with only two particles passing through 
one square centimeter every second. 
At distances bevond approximately 

36,000 mi., the intensity does not 

• Data proved experimentally that elec- 
trons moving around the earth waver in 
their motion, wandering "for a very 
long time" while locked in a magnetic 
trap created near the earth by the 
earth’s magnetic field, "'nicse phe- 
nomena are similar to what takes place 
in installations where physicists arc try- 
ing to produce thermonucle.rt reac- 

At a height of 9,300 mi., there ate 
700 times more particles than at a 
height of 250 ini. on the same line of 

This moans that of the 700 particles 
at 9.300 mi., onlv one flies down to a 
low altitude. 

All others waver along the line of 
force, going from one hemisphere to 
another and back, and do not llv down 
to low altitude. 

The article said that there are 
grounds to indicate that the inner zone 
of intensive radiation around the earth 
consi.sts mainly of protons, though no 
details arc given. "Elcctron.s of flic 
outer zone possess energies wliicli arc 
relatively small-’’ 
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Space Technology 


Military Limits Space Effort to 600 Mi. 


By Fold Eastman 

Washington— Military space efforts 
in the immediate future will be limited 
to 600 mi. above the earth, according 
to Roy W. Johnson, director of De- 
fense Department’s Advanced Rcseatcli 
Projects Agenev . 

Johnson tolel the House Coniiiiittee 
on Science and -Asttoiianlicv during 
closed-session testiiiionv released last 
week that, militarily, there did nol 
appear to be any present need for con- 
ceni Ixyond 0(50 mi. l-.fforts in the 
immediate future ate being coiiceii- 
trated in building militarv hardware to 
maneuver and orbit in this area, he 

Transfer of the lunar probe shots 
from ARPA to the National .Aeronau- 
tics and Space Administration bv the 
President was a cleat indic.ition that 
probes in the area of the moon were 
outside the military purview, at least 
for the present, Johnson said. 

He said, however, that, in time, this 
department would become concerned 
with space outside the 600-mi. limit 
when 'technology has advanced to the 
point to indicate there were military 
requirements beyond this area. The 
one exception seen al this time, he 
said, is the 24-hr. stationary satellite 
scheduled to be placed into orbit at 

22,000 mi. in the cominunicrtions 
satellite program. 

ARPA DevelopmenH 

On other aspects of ARPA’s assigned 
role in militan' space technology, pro- 
pellant chemistry and ballistic missile 
defense. Johnson told the committee: 

• Four contracts have been awarded 
for comprehensive research endeavors 
in solid propellants. ’Ibis vvcirk, broad 
in scope, involves ingredient synthesis 
studies, thcnnochemistry. thermody- 
namics and performance calculations, 
propellant formulation. pro|>crty inves- 
tigations and neeessatv related chemical 
engineering and research- Inituil ob- 
jective is development of solid propel- 
lants having specific impulses 10 to 
20% higher than those now available. 

• Government in-honse solid propel- 
lant research programs include work on 
svnthcsis, engine-cooling techniques, 
detonation studies, thermochemistry 
and new compound evaluation and 
characterization. Over-all objective of 
the entire ARPA program, including 
industrial research contracts and con- 
tracts with universities and non-profit 
organizations (AW Nov. 3. p. 34). is 
the discoverv of new chemicals, devel- 
opment of practical methods of syn- 


thesis and obtaining the knowledge 
required to utilize these materials in 
practical and highly efficient solid pro- 
pellants. 

• Later phases of the Discoverer satel- 
lite program may use the Conv-air Atlas 
intercontinental ballistic missile as a 
booster for larger pivload capabilities 
still Liter, he said, the program might 
include the 1.5 million lb. cluster 
booster being developed for N.-VS.A, 
Present Discoverer schedule calls for 
laniicliing one vehicle a month for the 
remainder of the calendar ycat- 

• Navigation satellite program is 
planned to provide an instantaneous, 
all-vvcjthcr system for dclermining 
position at any point on the globe by 
p'assive means- Receiving station will 
listen to radio frequency signals trans- 
mitted by the satellite as it comes over 
tlte horizon. Signal is initiallv shifted 
up by the Doppler shift clue to the 
satellite rate of approach to the re- 
ceiver. Satellite will relay to the receiv- 
ing station the signal for the Doppler 
shift, a coded signal of synchronous time 
and coded signal signifying the orbital 
diamctcre in effect. 13v using this sys- 
tem, the position may be located 
within four-tenths of a mile. 

• Font tactical cloud-cover satellites are 
e.xpectcd to be delivered by May along 
with. six other satellites for laboratory 
environmental and other tests. First 
laimching. with an estimated life of five 
months, will be attempted in July or 


August; the second in February or 
Mareli of next year. Three cameras, 
strategically positioned in the satellite, 
will feed pictures into separate mag- 
netic hape recorders for plavback on 
command. A thousand pictures will be 
produced every 24 hr., with each pic- 
ture showing its detail in 500 television 
lines per millimeter. 

• ARPA visualizes a future need for a 
national space data coordination center 
to sene tW entire U-S- requirement, 
iiiclniling NASA, ARPA and anv other 
otganizaHon en&iged in space ;ic'hvitics. 
It would, Johnson said, be responsible 
for categorizing all space vehicles, 
and the program should call for broad 
goals in date acquisition as well as in 
data read-out analysis and dissemina- 

• Advanced research in the dcvelop- 
incnt of a missile defense assigned to 
ARPA is Project Dam. This has instru- 
mentation on a converted liberty ship. 
Amerie.m Mariner, recently launched 
to ohsene firings from the Atlantic 
Missile Range. Another program con- 
cerns the motor yacht Acaiiia, which is 
equipped with a large variety of rc- 
searA radar and equipment. In addi- 
tion, research radars are being installed 
at \\'a!lops Island to observe small 
rocket firings and aircraft are being in- 
strumented with 0 ]«it-al and infrared 
instrumentation to study atmospheric 
processes that hike place during launch 
and rc-entrv of a ballistic missile. 


Military Aviation Funds 

and* guided mbsiks of%9.1 billion on J^. I. The unexpended balance totaled S19.S 
billion. I'ollu yv iiig arc details released by Department of Defense. 

OBI.ICM’IONS EXPENDITURES 

(000 omitted) (OOO omitted) 

July 1, 1958 Unobligated July 1, 1958 Unexpended 

De c. ?1,‘^1958 Jan, 1.1959 Dec. 31. 1958 Jan. 1,1959 

Aircraft. Engines, Parts 

Air Force 2,478,860 4.096,559 2.829.728 9,019.629 

Navs 662.965 2,290.891 1,078,856 4.220.039 

Aiiuy 25,100 132,031 74,276 142,069 

•lotal 3,166,925 6,519,481 3,982,860 13,381,737 

Cnided Missiles 

Air Force 1,455,895 1.706,342 918,097 3,921,634 

Navy 414,540 473.781 158.174 1,107,867 

^ji„y 431,000 550.082 470.185 1.162.203 

lutul 2,301,435 2,710,205 1,546,454 6,191 704 

Electronics and Communications Equipment 
Air Force ... 274,124 759.144 181,910 1.624,869 

Nan 94,834 216,186 93,656 465,219 

Aim'v 134,660 89.368 85.594 369,456 

•jdhil 503,618 1,064,698 361,160 2,459:544 
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Space Technology 



U.S. Space Lag Blamed on Bureaucracy 


Los Angeles-Unilcd States is lagging 
behind Russia in tlie iiiissilt-spacc age 
msli, not due to a dearth of technical 
hilcnt, but because' of a "lack of buceau- 
a.itic skill.'' according to Sen. Chiir 
Kngle (D.-Calif.). 

Speaking at the ^\’cstern Space Age 
Conferciiee sponsored by the Los .An- 
geles Chamber of Commerce, Engle 
said a surplus of government agencies 
and congressional coinmitfces hinders 
industry's efforts to progress. Citing Dr. 
W'ernher son Braun's experience as di- 
rector of the Deselopinent Division of 
tlic Amry Ballistic hJissiles Agenev, he 
said von Br.uin went twice monthly to 
the Pentagon for committee meetings. 
"And if that wasn’t enough, from time 
to time the committees visited the 
Huntsville project." Engle said. 

Man-in-space projects arc an example 


of how project developments overlap, 
resulting in a faltering development 
program, because 'our talent is spread 
too thin." There arc presently five man- 
in-space programs, run bv the -Armv, 
Navy, .Ait Eorcc, National Aeronautics 
and Space Administration and .Adv-anced 
Research Projects Agency, Engle went 
on to say, but, "happily, the Marine 
Corps does uot base a maii-in-space 
program." 

I'he Senator also cited the prolifera- 
tion of agencies and "czars" advising 
the President- "Here is an incomplete 
listing of the groups he turns to for 
assistance: the fetional Science Foun- 
dation, the Nlitional Science Board, the 
Chief Scientific Adviser, Dr. J. R. 
Killian, fr., the Federal Council of Sci- 
ence and Technology (proposed), the 
Presidenfs Scientific Advisory Council, 


tire special aviation adviser, Ccn. EI- 
vvood Quesada, the National Security 
Council, the Federal Aviation Agency, 
NASA, the Bureau of Standards, and 
the Department of Defense with all its 
subdivisions such as ARPA and guided 
missiles and the military services. If 
,\Ir. Eisenhower wanted to know about 
the value of a certain proposal, 1 doubt 
it lie would be sure where to turn or 
whether he could get better informa- 
tion from someone other than the ad- 
viser he nas consulting." 

Sen. Engle said he didn't know all 
the answers to the problems plaguing 
contractors as a result of excessive go>- 
cmmcnl administration, but that it 
VKis an important challenge to our form 
of government to prove our ability over 


Massive Retaliation 

Doubts of the military value of a 
iiuckar-propciled bomber (see p. 67) 
were athicked during the conference bv 
1'. A. Cleveland, chief advance design 
uigincer for Lockheed Aircraft Corp.’s 
Georgia Division. He said the concept 
of massive retaliation is invalid unless: 

• Enough of the retaliatory force is in- 
vulnerable to surprise attack- 

• Retaliatory force is capable of finding 
and destroying cnemv’s mobile strategic 
striking force as well as large fixed 
targets. 

'I'ho last point is important since it 
is the requirement that we- be capable 
of winning the vvat if the deterrent 
threat fails. A nuclear bomber, being 
manned, has the capability of seeking 
out tlic difficult hirgets and making 
comparatively invulnerable low altitude 
hirgct approaches because unlike chem- 
ically powered bombers, fuel economv 
docs not demand a high altitude ap- 

Thc trend in development of bomb- 
ers has been toward greater speed and 
higher altitude ,ind defensive systems 
liavc been oriented to cope with those 
traits. "Such an orientation has tre- 
mendous inertia because the defensive 
system is so complex, consisting of 
missiles, aircraft, warning, search and 
tracking equipment and arx enormous 
communication and data conclatioii 
network. Recent estimates of the effect 
on aircraft crews of liigh altitude nu- 
clear bursts indicate tliat attrition rates 
in the high altitude approach can lie 
increased significantly,’’ Cleveland said. 

Rand. US.AF and Lockheed studies 
indicate that attrition due to cnemv 
defenses would be relatively slow in 
the low altitude approach. Existing 
clicmical-fucled bombers can use the 


AVIATION 


irch 14, 1959 



low altitude approach but radius of 
action is sharplv limited. Only nuclear 
propulsion oners combination of per- 
tiirmancc and range at low altitude. 

A high altitude bomber passing over 
a radar station can be detected for 
over 15 min. but one passing at miiii- 
iiium altitude can be detected for only 
three minutes. Studies show that over 
■40 times as many radar sites arc needed 
to maintain a tight defense perimeter 
against low-flyine intruders as against 
high altitude. High speed bombers. 
Identification and tracking of low in- 
truders is difficult because the intruder 
presents the ciiCTiiy with many ex- 
tremely brief single sightings. The diffi- 
CTilty of identifying and tracking is 
compounded if there are several in- 
tnidcrs nearby flying random courscs. 
The enemv is faced with an extremely 
difficult data correlation problem. 

Interception and attack are dilfiailt 
because of the short range of detection 
and tracking and because an airplane 
close to the ground does not present 
an ensv target to airborne radars and 
infrared detectors because of ground 
clutter. Short tracking range means in- 
terceptors tend to get sucked into a 
hiil-cJiase in which they are likely to 
expend fuel before getting within range. 

Cleveland also described US.AI'"s nu- 
clear-propelled continuously airborne 
missile launcher and low level sv'stcni 
(CAMAL). lie called the airframe 
conventional except for the variations 
needed to protect against radiation 
damage. No untried design or fabri- 
cation methods ate required to ptodiicc 
the svstem. “Tlic propulsion sv'stcin 
itself, which is today in a rapidly de- 
veloping state, is also designed by 
today’s State of the art. Every liasic 
concept requiring solution has been 
evaluated, tested and solved in the 
laboratoiv or in the actual liardwatc 
itself," he said. WHiilc shielding in 
CAA1AL is vav' heavy, it docs not ap- 
proach- tlic weight of fuel eliminated 
by use of nuclear power. Cleveland said; 

• CAMAL is no larger than present 
Strategic Air Command bombers. 

• CAMAL carries more payload than 
present SAC intercontinental bombers. 

• It will be able to operate many mote 
hours per year than current bombers 
after it reaches full operational status. 

• It can operate from present runways 
of S.AC bases. 

• One mission will turcly last more 
than one week in the air despite the 
absence of any significant limit on 
range or endurance and despite the 
fact that shielding will permit crews to 
flv same number of hours pet vear as 
in conventional aircraft for 10 years 
without exceeding AF.C limits. 

• It can launch long range air-to-sur- 
facc missiles against industrial targets 
and then bote in at low altitude for 
attacks against hardened inst.illations- 


News Digest 


Solid pro|>clUnt csca|>e rocket on 
which the Project Mercury passenger 
will dc|>cnd for safetv insurance during 
160 sec. of iicceltration to orbital alti- 
tude will be dtsigned, developed and 
tested bv Grand Central Rocket Co. un- 
der a subcontract awarded bv McDon- 
nell Aircraft Corp. 

British govorninent will contribute 
half the rtmainiiii cost of developing 
an iidvancod version of the l''airey Roto- 
dyne Vl’OL transport, although the 
figure has not been revealed. 

Itisli Airlines will order three Boeing 
720 medium range jet transports for 
its European and transatlantic routes. 
Iri.sh government sources gave the 
price.v as S-1.2 million per airplane. 

George P. Snlton, 58, has been 
named chief scientist of the Advanced 
Research Projects Agenev to fill the post 
left open last December when Dr. 
Herbert York became Defense Dqjart- 
nicnt's Director of Research and Engi- 
neering. Last September. Sutton look 
a leave of absence as manager of ad- 
vanced design for Rocketdync Division 
of North American Aviation, Inc. to 
become llunsakcr Professor of .Aero- 


nautical Engineering at Massachusetts 
Institute of Technology. Sutton holds 
Bachelor of Science and Master of Sci- 
ence degrees on niechanical engiiiccr- 
ing from California Institute of Tcch- 
iiologv'. 

Pil)ct Aztec light-twin business plane 
prototype crashed after undergoing 
glide tests near Lock Haven, Pa., plant, 
railing the pilot. Robert Piggott. 'T'aii 
of the airplane was found about 21 mi. 
from the wreckage. 

French government is consideting 
placing a limited order for a larger ver- 
sion of the Dassault Mirage IV twin jet 
bomber wliich may be powered by Pratt 
& Whitney J75 turbojet engines, Ciir- 
icnt version, set for first flight next 
month, is powered by Sneema Atar 9 
engines- 

U. S. Army has awarded contracts 
totaling S25 million to Bell Helicopter 
Corp. for production of HU-IA and 
H-15II turbinc-povvcrcd helicopters. 

Radio Corp. of America’s Electron 
Tube Division savs it has an appro.ich 
to development of subminiaturized elec- 
tron tubes particuktly suited for mech- 
anized production. New design, called 
Nuvistor, is ainieil at reducing tube size 
and power drain and increasing per- 
formance. 
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AIR TRANSPORT 


Latin Rate War Nears Showdown Stage 


Predicted settlement of fare cutting dispute not 
expected to trim foreign-carrier competition. 

By L. L. Doty 

Miami— Stormy rate-cuf war that has embroiled some 60 airlines through- 
out Latin America and the Caribbean for the past five years finally appears 
headed for a showdown. 

However, any settlement of the eonflict, which reached its peak with the 
imdcr<utting of established fares by as much as W/' by some South Ameri- 
can carriers, is not expected to stem tlie torrent of competition that has 
built up against the U.S. airlines. Despite the apparent harmony reached 
on the rate and fare issue, hidden protective barriers— created by the strong 
surge of nationalism that has swept the Latin American continent since 
World War ll-will continue to stifle attempts by U. S. carriers to meet 


that competition squarely. 

Most observers here close to the 
Latin American picture feel the fate 
issue will be resolved onlv hccanse the 
iindetcuttcrs ate now threatened with 
the possibility of being undercut them- 
selves. Recently, U. S. airlines and other 
member carriers of the International 
.\it Transport Assn, won the right to 
charge fares 10% less than the low rates 
offered by non-membets of lATA. 
Latest Developments 

Hetc ate the latest developments in 
the airline situation in South America: 

• Meeting of govemiucnts in Rio tie 
Janeiro in January (AW Jan. 19. p. ^9) 
created an air of optimism that an 
equitable fate pattern could be reached 
tliat would bring a halt to cut-throat 
competition. Patticipalin| countries 
agreed in principal that IAT.\ fare 
Icrcls would be set as standards in Smith 
.Sinerican rate structures. Meanwhile. 
|jrcsciit fares have been froaen tem- 
porarily to stave off an all-out war rmtil 
all airlines concur on IAT.\ standards. 

• Meeting of airlines operating in South 
•America, scheduled to begin today at 
Lima for the purpose of setting rates, 
has been postponed tcmporaiilv. U. S. 
is waiting for assurance that rate of ciir- 

issitc^ will be resolved fiefote anv nicct- 
ing on fares is convened. Ohscncts sav 
the postponement docs not iudieatc a 
rlclaving action on the part of South 
.American caniers. but that is simply 
the result of tinic-consuming efforts to 
coordinate all countries on all the issitcs 

• South American canicn are still deter- 
mined to impose stiff restrictions on 
l-'iftli Freedom traffic. These airlines arc 
insisting that 75% of all traffic traveling 
between tun South American countries 


should be diverted to the flag carriers 
of those countries. 

Small balance of 25% to be flown 
on U. S. carriers will have a depressing 
effect on gross tcvcmics of those air- 
lines. according to officials of companies 

Principal problem lies in tlic large 
number of airlines vvhiclt now saturate 
the Latin American and Caribbean 
markets. And, of the 62 carriers com- 
peting for business in these areas, 47 
operate to the U-S. as compared with 

14 scheduled airlines that serve the 
U.S. through the transatlantic route. 

-Among 3ic scheduled carriers coin- 
|K'tin| for business tlironghont the area 
arc oiglit major European airlines, with 
Kl-M, for example, scrviirg as many as 

15 cities in l.atin America and the 
Carihlscan. Japm Air Lines this year 
|)tans to begin scficdnled service on its 
South American ronlc to add to the 
runawav battle for traffic (AAV Dec, 29, 
p, 30).' 


Latin American Story 

Cut-rate war among South American 
emiers has focused attenti’nn on Die 
problems U. S. airlines are facing in the 
development of Latin American air travel 
markets. Following a survey of carriers 

bas prepared a series of two articles 

problems. The aecompanving oitictc 
covers the fare issue as it now stands- 
A second article nest week will deal 
with specific traffic problems as they 
are related to rates and to the bilateral 


Majority of the South .American car- 
riers arc Tata members, as arc all 
U.S. flag carriers offering scheduled 
passenger sonicc south of the U.S. 
border-Amctican, Br.miff. Delta, East- 
ern, National, Panagra, Pan American 
and AV'estern. However, in the foreign- 
flag carrier group there are 13 non- 
nicmbcrs of lATA which refuse to 
abide by LATA fare standards and offer 
Iw.rgaiii rates far below fares charged 
by their competitors. 

Round Trip Rates 

For example, CINTA, a Chilean air- 
line and non-member of LATA, quotes 
a fare of S515 round trip between N'evv 
York and Santiago as compared with 
the S771.60 tourist and S983.40 first- 
class rate published by Panagra. .Aero- 
lincas Peruanas offers a S451-80 round 
trip Miami-Buenos Aires fare as ctnn- 
|jared with Pan American's tourist tart 
of S778 round trip between the two 
points. 

Attempts to force such carriers to 
hike their rates to more reasonable 
levels have failed in the past. Gcn- 
tr.illy, these operators have been able 
to survive lower revenues because of 

They liavc purchased sccoiid-h.ind 
aircraft with low writeoff charge anti 
kept wage-scales at minimum levels. 
Ihcyholtl down overhead costs through 
such devices as renting ground equip- 
ment from airport operators or other 
carriers for the short periods of time it 
is actruilly needed and used. Also, the 
cirt-ratc lines generallv confine service 
to the plush, profitable routes Ic.iving 
the less productive arms to lATA mcm- 


lATA Conference 

To combat these fares, the lATA 
Iraffie coofcrcncc held in Cannes last 
vear (AW Oct. 27, p. 26) adopted a 
resolution vvhiclt permitted I.ATA mem- 
bers to reduce first-class and tourist 
fares on South American routes to a 
level not less than 90% of the lowest 
fare available on the routes in question. 
Thc Civil Aeronautics Board approved 
the decision and later reaffinned its 
stand when the 13 non-meinbcrs of 
lA'I'A protested. 

Thus, according to airline officials 
here, these ertttiers now face the threat 
of being undernit and arc ready to 
make peace in the price-cut war. In 
addition, chances are strong that the 1 3 
rarriers will take advanhige of the 0 |>- 
portunitv to join lATA and place them- 
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TWA to Start Jet Flights; Seems 
Sure of Getting More 707s Soon 


.stives under the pledges of LATA obli- 
gations. 

First signs that harmony could be 
reached appeared when the South 
American carriers met last December 
as members of the Association Latino- 
Americano de Transportadores, a traf- 
fic association of the Larin American 
carriers. At that time, Rene Pairoa, 
head of CINTA, attempted to justify 
the low rates but acknowledged that 
some settlement must be reached. 
Ruben Berta, president of Brazil's 
Varig— an lATA member— lias led the 
move to resolve the fare issue. 

However, the fare stnreture is not the 
only factor that has inhibited U. S. 
carriers in meeting South American 
competition on even terms. I'htcc 
other elements— currency exchange, 
agents’ commissions and the regional 
concept of traffic— also bar U. S. flag 
carriers from operating in a free market. 

The first two of these items now 
appear headed for a settlement as a re- 
sult of agreements reached at the Jan- 
uarv Rio de Janeiro meeting, in fact, 
if thev are not resolved. U. S. carriers 
see little point in any further discus- 
sion of fare levels since both the agents' 
commissions and currency exchange 
issues, as they now stand, could cause 
a continuance of sharp rate differences. 

On the currency exchange problem, 
it was unanimously agreed that the 
U. S. dollar will be used as a standard 
in the construction of fares. In addi- 
tion, it was decided that a free market 
rate of exchange will be adopted as a 
means of stopping the spiraling infla- 
tion of prices on airline travel. 

Such inflation has provided South 
.American carriers with a net profit of 
as much as 30 to 50 cents on the dollar. 

For example, normal rate of exchange 
in Chile is about 1,050 pesos to the 
dollar. However, airline tickets are be- 
ing sold by some airlines at a rate of 
350 to 500 pesos to the dollar to create 
a tremendous competitive advantage 
over carriCTs selling similar tickets in 
dollars at the open market dollar ex- 
change rate. 

Use of the dollar as a standard for 
fare construction and the adoption of 
a free market rate of exchange will 
satisfy U. S- carriers that all passengers, 
at any point of purchase, ate paying an 
equal value for tickets purchased be- 
tween any two points. 

Second item on which agreement is 
also expected concerns agents' commis- 
sions. U. S- carriers have charged that 
high .igenb’ commissions of as much .as 
30% designated for travel agents in 
Argentina and some other countries 
do not necessarily go to the travel 
agent, large portion of the commis- 
sions is allegedly used as a rebate to 
passengers purchasing the tickets as a 
liiddcu tncaiis of granting a reduced 


By Glenn Garrison 

New York— Trans AA'orld Airlines’ 
plans to begin transcontinental jet 
service ITiday with a single Boeing 707- 
120 are probably based on assurance 
of early additional deliveries, although 
Howard Hughes-imposed official secrccv- 
last week still surrounded TAV.A's fu- 
ture jet situation. 

I'cnth TW’A airplane, however, is 
about to roll off Boeing’s line at Ren- 
ton, W'ash. Two of tiie jets were at 
the Boeing field commercial deliverv 
center last week in TW'A's new inark- 
ings, four were on the preflight line 
at Renton, and two were on the fac- 
tory ramp for final checkout. 

Airline received its first jet several 
weeks ago and lias been using it for 
training, but this is an NP (provision- 
ally) certificated airplane, and cannot 
be used for backup in tlic scheduled 
service until its certifiate is changed. 
First NC (certificated) aircraft was due 
at Kansas Citv last week and this pline 
will assume the initial transcontinental 
task. 

Hughes Tool Co., which fakes de- 
livetv on TWA’s planes and releases 
them to the airline, obviously has ar- 
ranged at le-ast some firm financing for 
jet purchases, because Boeing turns over 
its jets onlv after final payment has 
been made. Tlic two planc.s turned 
over so far unquestionably were paid 
for in full after thev were delivered at 

'while '■fAVA will not discuss specif- 
ics in its equipment transactions 
through Hughes Tool, bookkeeping pro- 
cedure in the past has been for the 
airline to leasc-piircliasc airplanes from 
Hughes Tool. TW'A’s fleet of I.ock- 
liccd 1649A Constellations was han- 
dled that way, and title to a number of 
them has passed to the airline. Civil 
Aeronautics Board rccentiv approved 
lease of the first 707-120 tb TWA by 
Hughes Tool, and presumably the jet 
fleet will be acquired by the airline in 
the same manner as tire Constellation. 

First TW'A jet schedule is expected 
to depart San I‘‘randsco Fridav after- 
noon for New York, and the daily vvest- 
bcund flights arc to begin Saturday. 
The nonstop service was announced 
Mar. 5 after a Icngthv silence concern- 
ing TW'A's jet scheduling- 

Unrcsolvcd last week were negoti- 
ations between TWA and its pilots, 
whose contract expired last October. 
Tlic contract dispute is in mediarion, 
however, so there will be no qncsriini 
of a strike at le.ist until Railvvav Labor 
Act procedures and cooling-off period 


arc cxliauslcd. The airline last vear 
signed witli Flight Engineers Interna- 
tional Assn., guaranteeing the mechan- 
ic-qualified engineers jet jobs until Jan- 
uary, 1961. 

TAA’A is prcp.irctl to begin jet serv- 
ice with supervisory pilots if that be- 
comes necessary. Line pilots have been 
taking flight and ground jet training, 
and Uie airline expects to have about 
20 fully checked out pilots by start of 
service. Boeing 707-120 simulator w.i.v 
put into use earlier this monfh. 

TW'A will offer 40 first class and 
65 coach scats in its jets on the New 
Yotk-San Francisco run. Sclierliilcel 
times ate 4 hr. 40 min. castbound and 
5 hr. 45 min. westbound. Dailv de- 
parture from San Francisco is scheduled 
at 2:50 p. m. local time and the New 
Y’ork departure is at 9:30 a. m. local. 

By way of comparison, American 
Airlines started its New York-Los 
Angeles service with two NC jets, re- 
ceived a third 10 davs later and pres- 
cntlv. seven weeks after the inangural, 
has a fleet of six of the 707-120s. .And 
American was able to inaugurate serv- 
ice from both cities simiiltaneouslv. 

TWA will perform its basic line 
maintenance at New York, with turn- 
around servicing at San Francisco. En- 
gine overhaul procedure last week was 
still undecided, TW'A said. Tlie airline 
has been negotiating for possible out- 
side overhaul of the Pratt & WTiilncv 
J57s. but had not definitely made up 
its mind whether this system would be 
used or whether the engines would be 
Qverbaulcd at TWA’s big new Kansas 
City maintenance base. The base is not 
now tooled for such work. 

The airline has been accuinularing 
ground equipment for its jets and is 
now set up at Idicvvild to handle them. 
Engine and airframe parts arc posi- 
tioned at various stations. 

For engine starts, TAA'.A has both 
the Ace start bottles and Boeing Tiit- 
bostarter truck at Idicvvild. One Tut- 
hoslarter unit lias been delivered and 
another is on order. Experience will 
determine which will be rcgularlv used. 

lire airline's target for getting its 
long-range 707-320s into international 
service is understood to be sometime 
this fall. 

Construcrion of the futuristic-design 
TW'A building (pictured in AW' Nov. 
IS, 1957, p. 40) has been dclaved, ac- 
cording to the airline, by revisions 
necessitated by highcr-than-authorized 
cost estimates. Bids for the constrvic- 
tion ran in excess of Sll million. TWA 
said. vvliCTcas only S8-5 million had 
been voted for the project. 
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Engineers Charge Pilot Coekpit Violations 


By Robert H. Cook 

Wishington-Cliarges of violations 
of federal safety icgiihitimis in the 
cockpits of Eastern Air Lines aircraft 
were leveled today against <i "hard core" 
group of the company's pilots by the 
I'light Engineers International Assn. 

Basis of the complaints filed with the 
I cdcral Aviation Agency is a compila- 
tion of more than 200 reports submitted 
to I'F.IA by Eastern flight engineers 

strike against the company on Dec. ’1. 
wliicli settled the crew complement is- 
sue by agreeing to retain mechanic- 
(jualificd flight engineers aboard jet air- 
craft n ith a third pilot added as a safety 
measure. Hazardous cockpit incidents 
charged in the reports range from in- 
ability of pilots to operate engines ac- 
cording to company manual procedures 
to Inads'crtcnt failure to maintain a 
proper collision watch a.s a result, the 
union charged, of many captains' in- 
sistence upon performing duties not- 
niailv assigned to flight engineers. 

Referring to the small "group of 
Captain Queegs, which for years lias 
been trying to discredit the flight engi- 
neers.'’ George R. Petty, fr., FEIA 
president, said these pilots, claiming 
"command prerogatisc” have "thrown 
away the operations manuals prepared 
under the guidance of the I'AA, manu- 
facturer and company and arc rewrit- 
ing them in the union halls.” 

Petty, however, indicated that most 
Eastern pilots h.i'c continued to follow 
company operational manuals and that 
there has been no difficulty of this type 
with any other carrier operating turbo- 
prop or piston engine aircraft on sim- 
ilar routes. 

ALPA Rebuts 

.^LPA spokesmen siiv the Eastern 
pilots are merely exercising their right 
of command under CAR -}0.?51(C) 
and C.\R 40.2fil to become more fa- 
miliar with all cockpit duties. Compam- 
notices to pilots and engineers point 
out that, although the captain mav 
sometimes familiarize himself svith 
other cockpit controls, normal opera- 
tion of the plane Calls for operations 
conducted according to the company 
manual with deviations made onlv at 
the direction of the captain. 

Pilot authorit)’ under 261 emergenev 
situations is not afFccted, Ivastern said. 

letters, calling for closer crew co- 
ordination. took note of some cases 
where Fastern pilots, hv not following 
company manuals, had "adscrscly af- 
fected safety" and announced plans for 
an increase in in-flight crew inspections. 

•\ftcr issuance of both compam- and 


I' AA communications, G. M. Sheridan, 
chaimian of .ALPA's master executive 
council, adsised the local Eastern chap- 
ter to ignore the letters since, he said, 
liiey failed to clatifv the issue. Sheridan 
also asked immediate notice of any 
pressure by the company or "any 
others" to relinquish any pilot com- 
mand authority. 

Meanwhile, I'A.A is investigating the 
complaints which also have been 
bionght to the attention of Administra- 
tor Elwood Quesada. with h'ElA urging 
the agency to "fake steps to intervene' 
to make certain that normal operating 
procedures, as spelled out in coiinwiiv 
iiipiiuals, arc followed b\ all crew mcm- 

Ihe engineers' union said it began 
collecting reports on Eastern fliglits 
after many of its members sent unso- 
licited complaints on the local situation 
to union headquarters. Tlic problem 
of lack of crew coordination was 
brought to the attention of Robert C. 
llutton. air carrier safety inspector for 
the I'AA ill Miami, by the engineers 
in January. i'’ElA said there is a need 
for adherence to a standard set of op- 
erating procedures, not "based on the 
whim of individuals, or the prestige of 
associations" as a means o( attaining 
the ultimate in flight safety. 

ALPA told Hutton that Eastern pi- 
lots arc carrying out a delegation of 


Presitlent Views Jets 

Washington— Asked atxmt the ex- 

White House and the Pentagon.' Presi- 
dent Eisenhower had this to say at his 



asked (oi a jet pbne is because of the 
paucity of fields in this world, in the 
United States. Wiien I tide in a plane, 
I want to be able to go into any stale 
that I— that occurs to me to go, whereas 
you have to pick and chouse when you 
arc going into these places with these 

"So, I have authorized, 1 forget 
whether it is cither two or three jcl 
planes, for the iniliUry, and I know of 
no other way how they can decide-of 
transport types— whether they ate effi- 
cient and cflecHvc means for supporting 
the logistics of the forces.'' 

First of three identic.vl militarv trans- 
port vcnlons of the Boeing '?07 is 
scheduled to be delivered to the ,\ir 
Force in April. Foi a description of their 
intcriUTS. see the Feb. 23 issue of Avia- 
tion Week, p. 45, 


duties as spelled out in sections of 
the operating manuals, and have no 
desire to make "excess baggage” of ,inv 
crew member througlr relieving him 
of his duties. 

However, the jyilots' union has said 
that Eastern Air Lines manuals are de- 
ficient in that they do not make it cleat 
that the duties perfonned by other 
ctew members arc delegated duties and 
that the pilot in command lias the 
light to perfomi such functions at lii.s 

During this e-xchangc of correspond- 
ence, the airline reminded both pilots 
.md engineers that EA.A has outlined 
specific functions for crew coordination 
l)ut has left a number of regulations 
and supervision up to airline operators 
for incorporation in their operations 
matmals, which, in turn, ate approved 
by the agency. Underscoring a need 
lor niaxiinuni .safety, the company re- 
assured the pilots of their command 
over all crew members but added that 
sucli authority catties a "solemn respon- 
sibility " for the captain to see that EA.A 
and company regulations and proce- 
dures .ire followed not onlv by other 
crew members bnt by himself as well. 

Hutton replied to both unions and 
the airline, tliat 26 cn route flight in- 
spections of Ea.sfem aircraft stiowed 
that some flight crew members had not 
operated in accordance with procedures 
esiablislicd in operating manuals and 
by such action "adversely affected 
safety." 

He also reminded Eastern that its 
certification is based upon equipment, 
iiiiinuals, methods and operating pro- 
cedures e.stablishcd and presented for 
approval. Safety, he said, can onlv be 
accomplished by strict compliance with 
operating procedures csbiblishcd in lire 
operating manuals and by complyiii| 
w ith appropriate regulations. 

Hutton declined to comment last 
week on the progress of his investiga- 
tion on the grounds that he did not 
care to become involved "in a labor 
dispute which is piirclv jurisdictional.” 

However, additional information lias 
been given to William B. Davis, dircc- 
toi of K.AA's Bureau of b'light Stand- 
ards. who recently advised b’EIA that 
Ea.stcrn pilots’ claim of CAR -10.361(0 
command autlioritv, while quite valid, 
"only serves to emphasize that the pilot 
ill command must operate aircraft with 
the highest degree of arc. If obligates 
him to effect the best possible crew co- 
ordination and discipline in accordance 
with the companv's operating manual 
and other instrucKons," he explained. 
Davis added that C.AR 40.261, also 
mentioned by ALPA, would not cover 
routine operations and that 1^AA is 
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maintaining a close surveillance of the 
situation. 

In general, most of the flight engi- 
neers' reports stated that the aptains 
either made a preflight statement that 
thev were assuming engineer duties to 
"keep their hand in" or bluntly an- 
nounced that engineers would not fol- 
low normal procedure but do only what 
they were ordered, hfanv EKIA mem- 
bers walked off rather than fly under 
these couditions. 

Reported liscidents 
Among the incidents were reports 
that as soon as the landing gear of one 
Eastern plane was retracted, pilots were 
so busy setting conect takeoff power 
that the plane almost settled back onto 
the runway. Overboosting of engines 
on takeoff was a particular abuse Usted 
bv the complaining engineers, most of 
whom were ordered not to make their 
customary takeoff settings. Many men- 
tioned incidents of both pilots so en- 
grossed with "becoming familiar” with 
engineering functions that for periods 
of from 12 to 20 min. there was no 
outside watch for a possible midair col- 
lision. Many captains, the complaints 
said, were linabfe to start aircraft cn- 

S ines properly, while others ignored 
ight engineer warnings on improperly- 
functioning fire warning systems, inac- 
curate fuel measurements, malfunction- 
ing of abin temperatures, failure to 
keep svmmcttial engine power be- 
tween wings and improper use of en- 
gine cowl flaps. 

In one a.se, the engineer reported 
that an Electra flight overflew a sched- 
uled Davtona stop, after the pilot said 
he was "too rastv” after the 38-day 
Eastern strike and flying new equip- 
ment and preferred to land in Jackson- 
ville, although the weather was good. 


FAA Unit to Probe 
Near-Miss Reports 

Washington - l''cder.il Aviation 
Agency last week established a Central 
Reporting Office with tire assignment 
of accelerating the evaliuition of reports 
of ncar-mis,s incidents. 

The new facHitv will be located in 
the Washington Air Route Traffic Con- 
trol Center and be operated on an 
around-the-clock basis seven days a 
week. Tlic Central Reporting Office 
will be manned by a staff of five trained 
specialists who will analyze basic infor- 
mation on nt-ar-misses as when teceived- 

Control towers, air route traffic con- 
trol centers and air traffic communica- 
tion centers have been instructed to 
relay the details of nar-misscs to the 
Central Reporting Office immediately. 
After processing by the Central Office, 
the reports will be sent to l-'A.A had- 
quarters for full investigation. 

Incidents reported will not be used 
for statistiai purposes but to deter- 
mine preventative measures or changes 
in systems that an be adopted to re- 
duce the threat of midair collisions. 

Civil Aeronautics Board continues to 
compile data from voluntary data re- 
ceived from pilots throughout the U.S. 
Such information, however, is not sub- 
jected to the debiilcd investigation the 
FAA plans in its program. 

Organization of the Central Repott- 
ing Office did not stem from the recent 
increase in near-miss incidents, accord- 
ing to an FAA spokesman. A scries of 
three highly publicized near-niisses dur- 
ing the week of Feb- 16 did refocus 
public attention on the threat of the 
midair collision, however. 

During that week, an Faistcrn Ait 
Lines Lockheed Elcctra was involved in 
a neat-miss with a Boeing B-47 flown 
by a test pilot of Lockheed Carp. Later, 
a Capital Airlines Viscount was forced 
to take evasive action northeast of 
Charlotte, N. C„ when the pilot spot- 
ted a B-47 on a direct hc.id-on collision 
course. In a third incident, a Capita! 
Airlines' Constellation and an Ait Force 
Fairchild C-123 took simultaneous 
evasive action near Knoxville. 


American Wins Round 
In San Francisco Case 

Wasliington— American Airlines was 
tcconmicndcd for ne«' nonstop service 
betiveen New York and San l''raucisco 
last week in an initial decision issued by 
Civil Aeronautics Board examiner \3'al- 
tcr W. Btvan. 

Citing the need for "vigorous com- 
petition" in this market ata. Bryan said 
Amerian was selected beransc it needs 
only a lifting of present icstrietions on 


its Route 4 to permit the service and i; 
best (jualificd to compete for nonstii) 
traffic with United and Trans Work 
airlines' existing "monopoly" 

. Northwest Airline’s appliati 


the 


in the New York-San Francisco Non- 
stop Service Case was tecomnicndci! 
for denial on the grounds that the car- 
rier would incur heavy expenditures 
ill inaugurating senbee over an entirely 
new route segment and would be un- 
able to provide equal competitive serv- 
ice with other carriers on the route un- 
til July, 1960, when it receives its first 
jet equipment. 

At the same time, Bry an said that jet 
travel in this transcontinental market is 
expected to stimulate traffic bv an in- 
aease of 10%, or 33,000 additional 
passengers, by the end of I960. 

Pointing out that, although the New 
Yotk-San Francisco market is one of 
the four markets in tire country that 
generates over 3,000,000 annual pis- 
senger miles. Bryan said it has only two 
arriers able to provide nonstop service 
as compared with three or more for the 
Miami. Los Angeles and Chiago-Ncw 
York markets. 

Referring to a need for more coni- 
petitive nonstop service on the route, 
the examiner cited the "immediate 
public acceptance" of additional non- 
stop service provided bv United and 
Trans World Airlines in mid-1957 ns 
evidence that the market was inade- 
quately served prior to that time. In 
January of 1957, United reported an 
average load factor of 72% and T\3'A 
a load factor of 68%. he said. Raising 
the number of daily nonstop flights 
from only five to 14 flights, mvc united 
n September load factor of 72% and 
TWA a 71% load factor for the same 
month, the examiner said. 


SAS Crew Dispute 

New Yotk-Scandinavian .\irlincs Sys- 
tem was still 0 |ierating last week on 
reduced schedules resulting from a lock- 
out Feb- 28 of members of a flight cicw 
organization involved in a contract dis- 
pnte. 

SAS’s transatlantic operation to New 
York was down about 50% from normal, 
while polar schcdnlcs were about 85% 

network, all Convait 440s were still iir 
operation. 

Some 160 members of the Scandi- 
navian Flight Personnel Organization 
were involved, mostly Swedish pilots brrt 
including some Danish and Nntwegian 
navig-ators and flight engineers. Main 
issue was pay for jet work. SAS says it 
offered a 20% increase in pay for Douglas 
DC-8 crews, but the group was demand- 
ing about 40%. Negotiations were con- 
tinning last wed;- 
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World’s newest, fastest long-range jetliner. . . 


The Boeing 707 Intercontinental, shown above on 
its first flight, will bring a new order of perform- 
ance to the air routes of the world when it goes 
into service later this year. 

This new Boeing jetliner has greater range and 
payload capabilities than any other jet transport. 
With a range in excess of 5,000 miles with full 


payload, it is designed to fly nonstop over the 
longest stages of airline routes. Cruise speed is 
more than 600 miles per hour. 

The Intercontinental is a longer-range sistership 
of the 707 Stratoliner. Although it is the world’s 
newest long-range jetliner, the Intercontinental is 
a proved aircraft . . . backed by more than years 



the Boeing 707 INTERCONTINENTAL 

of flight testing of the 707 prototype, as well as 
extensive test programs completed by production 
707s. In service since last October, the 707 Strato- 
liner has been demonstrating the unparalleled pas- 
senger-appeal of Boeing jets. Public response, in 
the words of the operating airline, is “the most 
enthusiastic to a new airliner in aviation history.” 







Los Angeles Airways Plans Turbine Fleet 




By William S. Rccd 

Los An|etes— Los Angeles Airo;ivs 
plans to convert its helicopter fleet to 
turbine-powered aircraft to tahe ads-.m- 
tage of a potentially large traffic growth 
in the sprawling Los Angeles nictropoli- 

Two factors are unique to the area: 

• Inadequacy of public transpoitation. 

• Tremendous growth in both popula- 
tion and area of Greater Los Angeles. 

Only certificated passenger lielicopter 
operator in this area. Los Angeles Air- 
ways already is tapping tlic niatkct for 
about sO.OOO pisscngers per year, a rela- 
tivch- small percentage of the 5,000.000 
persons who used the airport last scar. 
But future grow th figures indicate the 
need for new equipment to capture 
tilt huge potential market foreseen 
for the future. Conscrsntiie estimates 
]>y the Citi- of Los .Angeles predict that 
the piissenscr loluuic in and out of the 
airport will reach 11.000,000 anmiallv 
by 1068. 

Said to be the fastest growing com- 
muiiitv in the world, Greater I.os 
Angeles covers some 5.000 sq. mi., is 
actuallv about 500 scpiratc but 
clustered cities with a total population 
in exce.ss of 7,000,000 and growing rap- 
idiv. 

Public transporbition similar to N'ew 
York and London subways docs not 
exist. R. P. Iliiblcy. l.os .Angeles .Air- 
w-jys traffic manager, points out tliat 
public transportation in Los .Angeles, 
mostly busc: witli r. few streetcars, 
moves at tlie rate of 9.5 mpb. -Addi- 
tions to tlic freeway s^’stem are obsolete 
almost as soon as thei’ ate inaugurated 
because of the tremendous increase in 
automobile population. 

Althougli passengers in todav's jet 
airliners make the Los Angclcs-New 


York trip in 4i hr., tlicy may spend .is 
imicli PS 1 to 5 hr. in transit from liomc 
or office, depending on distance from 
tlic airport and mode of transportation. 
Helicopter sersicc can cut this time 
from 10 to 50 min. 

Los Angeles Airways lielicvcs it will 
grow along w ith the general increase in 
passenger traffic because it lias "had to 
turn dosvn 10 requests for every one 
passenger carried." Explanation for tlie 
inability to accommodate the numbet 
of requests lies in the limitation of 
present equipment. 

BiMcst drawback in today's opera- 
tion for Los Angeles Airwms is rela- 
tively low payload (l.lOO to 1.200 lb.) 
and liigh operating costs of the Si- 
korsky S-55, a design that was not 
intended ptimarilv for airline passenger 
operation. Operating fisc S-55s and 
two S-51s (used for cargo onlv and 
soon to be phased out). L.AA carried 
31,665 passengers in 1958, and slightlv 
less, 31,283, in 1957. 

Lack of increase resulted from a 
saturation of passengers and cargo be- 
cause of the helicopters’ limited paiload 
capacity and unwillingness of L.AA to 
expand scrsicc until new equipment, 
which can cany a greater payload and 
operate more profitably, is ivailablc. 

EsHmates of LA.A ate tliat adding 
more S-55s or purchasing anv otlicr 
helicopter asailablc now, would not de- 
crease p.issenger or ton-iiiiic co.sts. 

For tliis reason, Los Angeles Airwms 
is waiting for dclii’cri. commencing late 
in 1960 or early in 196], of the Si- 
korsky S-61. a 25-passcnget helicopter 
powered by two Genera! Ficcfric T5S 
gas turbines. Los .Angeles Airwiws he- 
licscs that tlie S-61. scheduled for un- 
sciling at Sikorsky in late snring {AAA' 
Feb. 23. p. -45). will permit profitable 
operation. As an interim mca.surc. Iiow- 
cver, it plans to purchase two Sikoiskv 
S-62s, ptimarilv for tlic experience in 



turbine opcr.ition, but also because it 
will afford an 80% increase in pavload 
over the S-55- 

Thc S-62 has the following parts 
eoiimion to tlie S-55: main and tail 
rotor blades, main and tail rotor licad, 
main gear box with new power input 
section, iutermediate gear box. t.ifl ge.ir 
box. siiaflmg. major portion of flight 
controls, including sen os. major portion 
of Iii'draulic svstem and tail rotor pylon 
(.AAV Aug. 25, p. 64). Estimates of op- 
erating expense for the S-62 arc that it 
will operate for tlic sime cost per pas- 
senger mile as tlic S-55. 

Once LAA has put its new equip- 
ment into scnicc tlic main sales pitch 
will be aimed at airline tnwclcr.s rather 
than CQiimiuters- ilic cost of commut- 
ing bv lielicopter is high, ranging from 
S5.85' to S3.00 for a one-way trip, dc- 
[K-nding on distance traieied. Airline 
jiassengers, using helicopter scnicc in 
connection w ith cither American. Trans 
AA'orld. Continental or United Ait 
Lines, receive, tiiroiigh a bilateral agree- 
ment, transportation to the airport for 
about S2.00, added to the ticket cost. 
Major portion of tlic difference in cost 

restricted to fliglit destinations beyond 
Kansas Citi' and points of similar dis- 

Comimiting by bclico|jtcr has not 
proicd too popular to date, both from 
tlie stiiiidnoint of cost and heliport lo- 
cation. Simuld the City of I.os Angeles 
construct a downtown licliport, the 
scnicc might tlicii ptoi c attractive. Los 
.Angeles .Ainvays helieics once the air- 
line passenger market has been served, 
attention can tlicn lie turned toward 

Indication of Los .Angeles .Ainvays' 
anioiint of experience is that one of its 
S-55s rcccntlv undenmit a 10.000-hr, 
major inspection. .Aierage daili utilisa- 
tion on all five S-55s is slightlv more 
than file liniirs |jcr day during winter 
montlis am) six lioiirs per dav during 
summer. (Disncvland exentsinns ac- 
count for a good bit of the sniiimcr 


Meet iihliKition per nnv is ouw, 
iiicxtniiig that four of tlic fii'C liclicop- 
ICTS arc scheduled daily for operations, 
necessitating some very efficient main- 
tenance techniques. One indication of 
tlic cmnpicxilv of lielicopter niainfc- 
nance is that there arc mote tlian 100 
parts in a rotor head that ate time- 
change items. 

Engine oierliaul life on the S-55 is 
now at 700 hr., rotor liend.s arc changed 
at SOO lir.. while transmissiems must 
be replaced at 1.000 hr. .All routine and 
periodic maintenance is performed at 
tlic companv's facilities at I.os .Angeles 
intanational Airport. 

Helicopter maintcnimce. according to 
Los Angeles Ainvays' sliop cliicf. is 
much iiioto exacting and complicated 
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tin 


in fixed wing aircraft r 
nnarily due to the transit 


adc scnicc demands, 
e costs ill 1957 were 
531.40 per hour- Fi|iirts for 1958, al- 
though not vet ai ailablc. will be higher, 
due mainly to wage' increases. 

One other facet pointing up the dif- 
ference in helicopter vs. fixed xving 
niainte'nancc is the logging of rotor 
time, ground operation of wliicli ac- 
counts for about 11 1?- cif tlic total flving 
time logged- Tims, for purposes of dc- 
tetminiug. in full, actiuil wear and tear 
imposed on the machine, time is logged 


included ii 


hcli- 


but is siih- 
ha'cted from tlic iiti!i«ttioii figures, so 
tliat dailv utilization is actual flying 
time, rather tlian rotor time. 

All-wx;atlier operation is a factor 
which is still licing weighed by the 
com|)anv in future planning. Present 
sclicdulc completion is 92%, despite 
the fact that the compaiiv nni.st operate 
tinder visual flight conditions. Sclicd- 
nlcs are backed up by limousine serv- 
ice and the company’s record of getting 
passengers to the airport in time for 
flights has been good. I.os .Angeles -Air- 
wavs makes about 100 flights per day 
from 4:00 a.ni. to 1 1:00 p-m- the time 
of hcaiicst airline traffic. 

The ultimate would be to offer 24-hr. 
service and to operate in any wcatlicr. 
Adding the neccssari weight to a heli- 
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copter in (lie form of avionic gear and 
fligiit instruments lioncscr, would 
necessarily reduce (lie pavload. Eicntu- 
ally, all-weather operation will become 
a necessity, but Los .Angeles Airways 
anticipates that adiances in the state of 
the art will permit equipping a heli- 
copter for this capability without the 
compromise in payload and ijcrform- 
ance that would bo exacted with equip- 
ment presently aiailablc. Unquestion- 
ably. the S-6i, a helicopter with the 
passenger earrying capacitv of the 
pioneering, Douglas DC-3, will need 
more sophisticated naiigation methods 
than arc now employed. The only 
means of iiai igation now in use bv Los 
Angeles Airways is pilotage and its S-55s 
earry only loicc radio. 

Routes and approaches to airports, 
particularly Los Angeles International, 
haic been fixed by the company with 
the approval of the airport traffic con- 
trol zones enneerned. Routes, as well 
as ai route altitudes, have been selected 
with safety as the prime concern. First 
eonsidcration is to asoid other air traf- 
fic. -Approaches ate made at right an- 
gles to prevailing instrument niiiw-ais 
and do not interfere with landings or 
approaches. 

lin route altitudes arc laascd on con- 
siderations iniohing sites for possible 
autnrotatinn landings, should engine 
failure occur. Height flown on each 
run, therefore, varies according to 
ground congestion. 

Experience of Los Angeles .Airwavs 
stall of 11 line and three supervisory 


pilots averages 3,500 hr. of rotary wing 
time. At least three times each month 
every pilot receives proficiency time, 
during which the primary emphasis is 
on autorotation landings. Attesting to 
the company's safety record is the fact 
that since introduction of passenger 
service in November. 1933, it has not 
had an accident- 

Anothcr statistic which points up the 
type operation conducted by Los 
Angeles Airways is distance flown per 
passenger, h'rom the 51,663 revenue 
passengers carried in 1958, passenger 
miles flown e.nnc to 1,108,000, or 
slightly less than 37 miles per pas- 
senger. At the S-35’s average block 
speed of 70 mish., each passenger spent 
about 32 min. getting to his destina- 
tion by helicopter. In comparison, on 
public surface tiansport.ition, which 
averages 9.5 mph. as noted before, he 
would have to spend almost four hours 
co'ciing the same distance. 

Los Angeles Airways' case tor certifi- 
cate renewal was presented recenth' to 
the Civil .Aeronautics Board on Docket 
8178. In citing its case for renewal, 
vihich has Ix-X-'n granted, plans were 
outlined for expansion and the purchase 
of new equipment. Cost of the S-fil is 
about 5373,000 or a tntal projected 
outlay of 51,875,000 during tlic period 
196Lf)3. 

As part of the docket, Los Angeles 
Airways exhibited a letter of intent 
from Bank of .America to C, M. Bclinn, 
l.A.A president, to extend credit in the 
amount ncccs-saty for lire purchase of 


the new equipment. Bclinn stated tliat 
introduction of the new equipment, 
allowing time for flattening of the learn- 
ing curve, could mean a subsidy-free 
operation. Best estimate quoted on the 
time to release subsidy would be 1965. 

British Aircraft Cost 
Estimates Attacked 

London— Britisli Auditor-General bus 
issued a report strongly critical of dis- 
crepancies between original estimates 
and actual costs in development of mili- 
tary airaaft and aircraft engines. 

Sir Edmund Compton, controller 
and auditor general, gave three major 
examples in the civil appropriation ac- 
counts published recently. 

Development cost estimates of the dc 
llavilland Sea Vixen, naval version of 
the DH.l 10, originally set at 53.6 mil- 
lion, have since been raised to 513.7 
million. Cost estimates per production 
aircraft have risen by mote than 85%. 

"Government’s contribution to de- 
velopment of the Rolls-Royce Avon 
RA.29 engine for the Comet IV was 
first estimated at 53.6 million but the 
Ministry of Supply’s final liability 
amounted to S23.6 million. Govern- 
ment tried to terminate its development 
contract when the estimate reached 
521.3 million, but found it would be 
liable for heavy breach of contract dam- 
ages, particulatly because of dc Havil- 
land's commitment to supply Comet 
IVs to BOAC and other customers. 

"Estimates on development of the 
Bristol Orion, which was to have re- 
placed lire Proteus in tlic Bristol Britan- 
nia. rose from SI 8.2 million to 536 
million before the Ministry of Suppiv 
withdrew its support last vear.” 

Sir Edmund also cited the ease of a 
radar scanner, estimates for which rose 
from 5168,000 at the time of contract- 
ing in 1951 to S5.3 million last year. 

Sit Edmund quoted various reasons 
given by the Miivistry of Supply for 
the discfopancies, chiefly the unknow ns 
of complex work in new fields, and mis- 
understandings bctwccir suppliers and 
government over what was estimated. 

In the ease of the Orion, for in- 
stance. six engines needed for testing 
were reportedly' omitted from original 

In the ease of the Vixen. Sir Edmund 
has asked the Ministry of Supply to 
report whether it was satisfied with 
steps taken to make sure estimates were 
sufiicicntlv exhaustive and accurate to 
form a reasonable basis for proceeding 
with development and prodiiction. 

Dc llavilland has refused official 
comment, but a spokesnimi pointed nut 
that there were substantial design 
changes in the course of development, 
notably the change in armament frorii 
cannon to Fircstrc.ik missiles. 
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SHORTLINES 


► .American Airlines flew an estimated 
363 million tevcmic passenger miles 
during February as compared with 337 
million passenger miles flown in Feb- 
ruary. 1958. Load factors for the first 
five weeks of Boeing 707-120 transcon- 
tinentnl operation held at 96.2%. 

► British Overseas Airways Corp. claims 
a new Tokvo-Honolulu speed record 
with a Bristol Britannia airliner. Tlic 
flight was made in preparation for 
BOAC's liopcd-for round-the-world [ct 
service using Britannias and de llavil- 
land Comet 4 aircraft. 

► Continental Airlines has completed 
disposal of its surplus piston aircraft 
witn the sale of three Convair 430 air- 
lines to Frederick B. Ayer Associates, 
Inc. The airline has sold some 14 air- 
craft for 55,250,000 in 13 months. 

► Flving Tiger Line reports a company 
record for January revcnue-Sl.208,342'. 
a 58.6% gain over January, 1958. 

► Guest Aerovias (Mexico) plans to rc- 
inaugurate Mexico City-Miami-Lisbon- 
Madrid-Paris service this week as a re- 
sult of a reorpnization of the airline. 
Five Mexican businessmen have joined 
the airlines’ board of directors and are 
planning an expansion program which 
also inefudes the purchase of additional 
Douglas DC-6B airliners from Scandi- 
navian Airlines System. Also, watch for 
a move bv Iberia Ait Lines to restore its 
service to Mexico City. 

► Northwest Airlines reports a January 
net income of 555,042, the first such 
monthly income since 1946 according 
to the airline. Operating revenues wore 
59,305,727, up 47.5% from January 
last vear, and operating expenses of 59,- 
141,354, 50.3% above last January. 

► Pan American World Airways will 
begin all-cargo service on its transpacific 
route from San Francisco to Manila on 
April 1 with Douglas DC-4 aircraft. 
Pan American also plans another sctv- 
icc from San Francisco to Tokyo on a 
combination passcngcr-cargo tasis. 

► Tiansocean Airlines, a supplemental 
carrier, has set new tourist fare from the 
West Coast to Hawaii of SS9.10 for a 
one wav trip on off-season flights. The 
carrier wilt still hold to its regular S99 
fare during the season- At present, 
certified carriers liavc a 5116 one-way 
fare on 1 5-day excursion tickets and 
SI 33 regular tourist fares. 

► Trans Texas Airways earned a net 
profit of 5180.327 during 1958. 


AIRLINE OBSERVER 

► Airline business during January declined slightly below the passenger 
traffic carried tire previous January, primarily because of tire strikes against 
Eastern and .American Airlines. Revenue passenger miles dropped 0-9%, 
an improvement over December when the decline reached 13%. Passenger 
load factors for the industry in January stood at 60.37%, a 1.42% improve- 
ment over January. 1958. 

► Look for an agreement between Western Air Lines and Allison Division 
of General Motors for the lease of S4 million worth of turboprop engines 
to power the carrier's fleet of nine Lockheed Electras. 

► Russian press, which unfailingly reports every major commercial and 
military plane Crash in the U. S-, sometimes lets its enthusiasm for capitalist 
disasters get out of hand. The newspaper Sovetskaxa Axiat.siya, official 
organ of the Red Air Force, tells its readers that "432 collisions involr'ing 
passenger planes took place in tire U. S. during a period of only four months 
last vear.’’ It added that "4,429 passengers perished” in these midair 
crashes. Figures cited apparent!)' include passengers on planes inr oUed in 
near-misses. Sox icts presumabh' make no distinction behveen persons fright- 
ened to death and those actually killed. 

► Watch for new purchases by Australian airlines of Fokker Friendship and 
Vickers Viscount 800 turboprop transports. Australian government is deter- 
mined to resist strong ]>rcssiirc by the carriers for authorization to place 
additional orders for L<x:khccd Electra turboprops but apparently xviU allow 
tire purchase of the Dutch and British aircraft. 

► American Airlines has revised its scat configuration on the Boeing 707-120 
jet transports to increase flic number of first-class seats. Originally, flic 
plane carried 112 scats divided equally between first-class and tourist. Now 
68 scats are designated first-class and the coach section contains 38 scats. 

► De Havilland Comet jet transports have flown 29,200 hr. to date and 
have operated a total of 13 million miles. Comet 4s in service on British 
Os'Ciseas Airways Corp. North Atlantic routes have logged 3,500 flying hours. 
BOAC plans to introduce the Comet 4 on its London-Tokyo route April 1. 

► C2i\il Aeronautics Board hearing on the equipment lease agreement 
between Pan American and National airlines has been postponed from 
Mar. 9 to Mat. IS because all evidence requested from National, Eastern 
and Northeast bv the Board hearing examiner had not been submitted at 
the appointed time. 

► Lake Central Airlines has completed its $1 million financing program as 
a result of a $750,000 bank loan seemed by a chattel mortgage on the com- 
pany’s aircraft, engines and sjiatc parts. In December, the first pfiase of 
the program was completed with the sale of 5300,000, 6% convertible sub- 
ordinated debentures, 

► O- K. Antonov, a leading Sox ict transport designer, will turn his attention 
to sports planes and "participate in the creation of international-class 
motorlcss aircraft (gliders)" during the USSR's new Seven Year Plan. 
Antonov has been subjected to official Soviet criticism for the performance 
of his last two tiirboptop-powcrcd transport aircraft, the twin-engine An-4 
and the four-engine An-10. 

►Philippine government lias terminated 13-year-old bilateral air agreement 
with the U. S. Government officials say termination came after three unsuc- 
cessful attempts to revise the 1946 pact to adjust what Manib calls mequifa- 
blc treatment of trafiic riglits. Fat East observers feat renegotiations will be 
dra'vn-out and difficult because of present strained relations between flic two 
countries. 

►Air Coordinating Committee report of "U.S. policy concerning the dis- 
posal of piston-engine aircraft to be replaced by turboprop and turboiet" 
aircraft w'ili be released early this week. 
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CoRvatr 880 turbojet transport, now untfcigoing flight testing at San l^ego, Cslit., will carry 88 passengers in flist-class coiiflguration. 

Convair 880 Jet Transport Enters Flight Tests 


m 


Another Convair 880 currently is undergoing prooMoad testing on the ground; stub-wing fuselage will be pressure-tested under water. 


Transport, shown in “dirty” conjuration, uses fuel at the rate of 12,000 Ih./hr, to mainhiin top cruise speed of Mach .80. 
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A NEW ERA 

THE ROLLS-ROYCE CONWAY 
RY-PASS JET ENGINE 

has now been granted a full certificate of 
airworthiness by the Air Registration Board 
at a minimum rating of 18,000 ib. thrust. 



ROLLS-ROYCE EXPERIENCE IN THE AIRLINE OPERATION OF GAS TURBINES IS UNIQUE 


THE DART 

— the first, and for four years the only prop-jet in airline 
service has flown over 6,000,000 hours. The Dart is currently 
operating at overhaul lives of up to 2,300 hours. 


THE TYNE 

— a most advanced prop-jet engine. Is due 'to enter 
service in 1960 at ratings of 4,985, 5,525 and 5,730 e.h.p. 
It has a specific fuel consumption comparable with the 
latest compound piston engines. 


THE AVON 

— the first turbo jet on the North Atlantic route, and now 
in daily service, began scheduled operations with an 
approved overhaul life of 1,000 hours. 



IN JET POWER 



The by-pass principle which 
Rolls-Royce have proved in the 
Conway engine is now accepted 
as the correct formula for all jet 
transport and for certain military 
applications. 


FROM 

EXPERIENCE 


The new RB.141 family of by-pass jet 
engines is based on seven years' 
development experience of the by- 
pass principle gained with the 
Conway and on six years' operation 
of other gas turbine engines in air- 
line service. The first of this series 
has already been chosen to power 
the new British European Airways 
medium range jet airliner. 


ROLLS-ROYCE 


GAS TURBINES 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 

AERO ENGINES ■ MOTOR CARS • DIESEL AND GASOLINE ENGINES • ROCKET MOTORS ■ NUCLEAR PROPULSION 
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Autoir's Alouette equipment is the first jet-powered helicopter service in Canodo. While stilt 
new in Auloir's rapidly expanding services, Alooetle* filled a dramatic and dangerous mission. 

A Cermon freighter, dangerously low on fuel, had been ice-locked for days in the St. Law- 
rence River. Even if an ice-breaker could hove go/(en through, the nearest refueling site was 
?00 miles owoy, Autoir-Alouelte come to the rescue. Carrying 1,000 pounds of oil each trip 
Alouette delivered its corgo. Nothing slopped Alouette — snow, leis-fhon-o-mile visibility, nor 
a half-inch of ice on the blades. Maximum pitch was no more than I2'A degrees. In 1 1 below 
zero weolher all starts were immediole, ond the operation remained normal throughout. 


In Autoir's many oclivilies — power line construction worh, petrols, hydrographic surveys, and 
freight and passenger charter— Alouette has proven its all-purpose dependability in oil weolher. 


rpnigrvd by Svd Aviation 

The Alouette is assembled, tested ond distributed by; 

- /t rz a mpo ra a,^'— 

t»§t/§SBn/ei 


formingdole. Long Islond, N. V. 



AERONAUTICAL ENGINEERING 



HANDLEY PAGE Mk. 2 Victor bomber utilizes crescent wing planform. Ram air scoops on aft fu5cla|c provide equipment cooling air. 


Sandwich Panels Cnt Weight in Victor 

Bv John Tunstall 

London— Extciisire use of spot-wcUlcd 
sandwich construction in wing torsion 
l)oxcs. spar webs. Rn and tail plane arc 
among notable weight sav ing, construc- 
tional and fail-safe aspects of the Hand- 
ley Page Victor bomber. 

These aspects include higli-cfficicncs 
tr.insport wing joints in the sandwicli 
which feature tension holts buried in 
line «ith the centroid of the panel cross- 
section. 

Sanduicli construction p1a;-s .1 major 
p.irt in the particulariy low structural 
weight claimed for the Victor and tlie 
exceptional surface stability and smooth- 
ness of its cranked “crescent” wing 
configuration. 

.Another weight-saving feature is the 
cx-tcnsi\e use of magnesiuin-zireonium 
castings for detailed components. Ti- 
taninni in the ribs, near the engine bay 
and in some holts saves 250 lb. 

Control features include the use of 
skew levers in the operation of elevator, 
rudder and aileron which enable the 
control mechanisms to be kept within 
local contouR. 

.According to K. R. Obce, deputy 
chief stressman at Handley Page, strne- 
tnral etEciency of the Handley Page 
sandwich construction over a Ivonev- 
comb structure is due to the core-vvhic1i 
has closely pitched comigaKons in tlic 
ditection of the principal load-sharing 
the end-load and primary bending 
stresses with the outer skins. Honey- 
comb core takes no load; it merely sta- 
bilizes the section, 

Sandwich skin panels used in the 
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torture-testing to perfection 


\’i(al systems demand exacting performance — 
and it's assured by active components tliat are 
thoroughly tested for the ultimate in reliability. 

Leach now offers its relay customers foitwre- 
lesting to perfection to meet specific require- 
ments for component reliability. It's available to 
customer specification in the unirjue Leach Pro- 
duction Beliability Center — first of its kind in 
the relay industry. 

This new $100,000 laboratory checkout sys- 
tem tests up to 100? of the total production run 
of components. Write toilaij for information on 
hoio it eon meet your exactini’ reliabililii require- 
ments. Ask for Bulletin 101. 



electrical 

heat 

cold 

vibration 

shock 

leak detection 
acceleration 



For Reliability. . . 

^ ^ TO LEACH 

RELAY D I V IS I 0 N . . . LE AC K CORPORATION 


Sai5 AVALON BOULEVARD, LOS ANSELES 3 
OISTftiCT OFFICES AND FIELD BEPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
EXPORT: LEACH CORPORATION, INTERNATIONAL DIVISION 
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The King of Air Fighters 

ICantinuedIrom Inside BackCortr) 
thousand feet and headed for home. 
A flight commander from Squadron 74 
had just saved the skin of one of his 
pilots by drawing the enemy on to 
himself. 

Such a man was Britain’s Edward 
(Mick) Mannock— an implacable 
fighter, a cool, calculating technician, 
th^eatest fighter pilot of World War 
I. This sturdy patriot was accepted by 
the Royal Flying Corps despite a ba^ 
left eye and the handicap of age, for 
Mannock was 30 when he anived in 
France early in 1917 for assignment to 
a fighter squadron. 

An Irishman who had been born on 
the wrong side of the tracks, Mannock 
joined fheatmy before the war, follow- 
ing five years of travel in the Middle 
East. He served in the ambulance 
corps and with the engineers before 
being transferred to the R.F.C. 

Unfortunately, he was neither a 
natural flier not a good shot. Both took 

E ractice, and it was two months before 
lannock shot down his first German. 
He proceeded cautiously at first — 
often to the chagrin of his comrades— 
but within three weeks he bagged five 
more enemy planes. 

Mannock scored the majority of his 
73 victories in an S.E.5 or S.E.5a, the 
mainstays of the R.F.C.’s high-altitude 
air defense. The British-built S.E.5 
was famous for its dive-and-zoom ma- 
neuvering. Originally powered by a 
150-hp. Hispano-Suiza engine, its 
maximum speed was 1 19 mph. at 6,500 
feet and 98 mph. at 15,000 feet. One 
Vickers machine gun fired through the 

C , and a Lewis gun could be swuns 
the top wing to shoot upward. 
The plane was as easy to handle as the 
Sopwith Camel was difficult, but it 
couldn't match the Camel for maneu- 
verability. First production models 
were delivered at about the time Man- 
nock arrived in France. 

During thelatter part of 1917, Man- 
nock was averaging a victory a day in 
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his S.E.5. Before the year ended, he 
had 56 confirmed kills and was a flight 
commander. It was as a flight com- 
mander that Mannock added to the 
luster of his name. This impressive air 
fighter was equally great as a flight 
leader. Although he was protective of 
his young pilots, Mannock had no 
patience with the shortcomings of the 
mote experienced fliers under his 
command. 

Theyear 1917 was the year of heroes. 
Mannock became the No. 1 air fighter 
of the Royal Flying Corps— and his 
only fear was death by fire. He carried 
a pistol with which lb end his own life 
in casehis plane was set afire. Mannock 
never had a chance to use the gun. 

Late in June, 1918, Mannock was 
dogfighting. In following an enemy' 
plane dow n to confirm the kill, he flesv 
too low and was killed by a German 
infantryman's bullet. Sliortly after- 
ward, his father accepted Mick Man- 
nock’s Victoria Cross from the hand 
of the King of England. 

Heritage of the Air 

One of the most inspiring chapters in 
the history of fliglit is the storv of the 
men and flying machines of World 
War I. It is a liiglily personalized story 
of brave men —and the «' 00 d, wire and 
linen that converted manpou’cr to air- 

From the open-cockpit, helmet-and- 
EOggles era to the space age, the Leach 
Corporation has served aviation with 
active components of unsurpassed re- 
liability. Because it shares the many 
fine traditions of aviation. Loach is 
proud to present tliis Heritage of the 
Air Series. 

Free Reprints for Framing . . . 
Color prints of tlie covet illustration of 
Mick Mannock’s S.E.5a and other 
World War I planes are available for 
framing. Resene a set of these collec- 
tor’s items— complete with scale draw- 
ings and specifications— by addressing 
requests on company letterhead to; 
Heritage of the Air, Leach Corp., 18435 
Siisana Rd., Compton, Calif. 



LOOK TO LEACH/INET 
FOR PRECISE GROUND POWER 


This INET 400-cycle ground power unit was 
tailor-mndc for the Atbs. The unit operates in 
parallel with Ihe missile's power system and pro- 
vides remote control regulation. Frequency reg- 
ulation is ±0.2%. With shock load equal to a 
third of rated output, frequency recovers to 
±0.2? in 0.13 seconds, Voltage regulation is 
±0.5$ with recovery time at 0,30 seconds. 


For Product Advancements.. . 

»>LuOKr LEACH 

INET DIVISION ... LEACH CORPORATION 

1BA3S SUSANA ROAD, COMPTON, CALIFORNIA 
DISTRICT OFFICES AND FIELD REPRESENTATIVES IN PRINCIPAL CITIES OF U.S. AND CANADA 
EXPORT: LEACH CORPORATION, INTERNATIONAL DIVISION 
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MULTI-SCAR anangenii'nt piDvides (ot duplicate or triplicate torsion boxes as another Victor fail safe feature. 
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multiple u'iiig torsion boxes lute a 
spaiiwisc corrugated sheet core, spot- 
tvelded to the outer skin .iiid blind- 
riseted to the inner skin. By stabilizing 
the skin under eoiiiprcssivc spanwisc 
loading, the nuinbet of fnll-ividth ribs 
is reduced to eight onlv in each nine. 

Chord-wise bending and shear stiff- 
ness of the pinel is also sirfficicnt to 
reach fuel loading chord-wise as well as 
the aerodynamic Toad, nithoiit the addi- 
tional reinforcement needed bv an in- 
tegral milled skin. 

The fuel inerti.i ,md superimposed 
fuel pressure lixiding (needed to prevent 
boiling) reaches 20 psi. in tlic Victor's 
torsion boxes. Tliis fuel loading de- 
velops stresses at rigltt angles, and of 
the same order as the major >panwisc 

llie welding technique deselopcd by 
Handley Page uses comparatively large 
diameter electrodes which leave the 
surface so smooth that lines of spot- 
wclds are virtually indiscernible to touch 
ot eye. Local indentations arc elimi- 
nated and tlic technique avoids the 
cumulative panel creep experienced 
along a riveted joint. 

Same construction is used in the webs 
of ribs and intermediate spats to pro- 
vide lateral bending stiffness against 
fuel loads as well as providing a smooth 
envelope for bag tanks. 

Ptos’ision of smooth internal siuhices 
was a particular attraction of the sand- 
wich construction as at the time the 
\'ictor design svas frozen, there was 
little experience of integral wing tank- 
age. 

The sandwich system, Obce claimed, 
ss'ds the lightest (if all practical multi- 
load path structures imestigalecl. In 


addition, tlie spot-welded panel and the 
corrugated cote offered surface smooth- 
ness and stability characteristics at least 
equal to a inillc3-plank structure. Lack 
of machining operations was cspcdallv 
attraetise- from a production viewpoint. 
.\ milled panel with integral sttiiigets 
was also less able to react fuel pressure 
loading as cffidently. Obec said. 

The niiig has a double torsion box 
structure at the center and root sec- 
tions with a triple torsion box struc- 
ture outboard- TTirec sliear we1>s in the 
center section arc at riglit angles to the 
fore and aft Center line. Major kinks 
in the wing planform occur at Uie fuse- 
lage sides which form transport joints 
and at the outheard wing joints. Sub- 
stantial tilK in each wing arc located 
principally at tlic transport joints and 
in the region of the landing gear .ind 
engine compartments. 

Large elliptical cutouts in the priinat) 
spar webs to accommodate the engine 
air intake duct were one of tlic major 
stress distribution problems in tlic \’iO- 
tor design. The cutouts remove most of 
tlie spar wel) in fliis region. To meet 
strength and stiffness requirements, 
tliesc wel)s ate now forged with integral 
reinforcement around the cutout- 
Panel Joints 

•\t c.ich wing joint face, the panel 
core is cut back to receive the lugs of 
two forged bars which run chordwise 
continuously around the primary wing 
box profile between front and rear 
spars. These bars arc secured between 
the outer and inner skins tcinfotecd 
by finger plates. Upper and lower forg- 
ings at jointing faces butt togctlicr and 
are secured bv buried, liorizoiital pan- 




AM PEX increases 
signal/noise 
ratio 



For complete tpeeifioaiio'ns or 
additional tape literalnre, viritt 
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^iife cliaractctistics. Uiiiqicc fail-i.ifc 
ch.iracttrisKcs of the wing joints h.ivc 
J)ccn ptovcd in sftiietnrjl tests, lliest 
tcsk hasc sliown that .1 eracl; virtuaily 
always starts at the wing joints in the 
outer skin of the sandwich where it cm 
easily he detected- Propiigation rates are 

This crack location is due to the fact 
that the outer skin, being spot-welded, 
is stiffer than the inner skin and there- 
fore collects mote load. It is also fur- 
ther from the neutral axis. 

Disiding the corrugiitcd core s|Mn- 
ssise bctss'ccii svebs i.s another fail-siifc 
feature. It limits crack propagation to 
one-half pitncl width, and f.iihire of a 
core .sheet would reduce bending 
strength of the wing bv onlv 10% and 
use a much smaller reduction in the 
torsion strength. 

Skin Cracks 

Other useful fcahircs of the panel 
revealed in tests show that the outer 
skin cracks ahvays appear before core 
cracking. Cracks here would be difh- 
ciilt to detect. At each spar there are 
complete spanss’isc panel joints. 

The fuselage is latgelv conventional 
with continuous frames and stringers 
but design is compromised bv the verv 
large bomb door cutouts. A number 
of substantial extruded longerons are 
added for Ijending reinforcement- 

Diseontinuity created by the deep 
wing torsion box structure in the fuse- 
lage is compen.sated by placing tire 
front fuselage floor, two reinforced 
longerons and the bottom wing .skin 
all in the same horizontal plane. 

The nose section inainlv consists of 
tlic pressurized cabin vvhicli is attached 
to the fuselage at four points associated 
with the principal top and holtoni 
longerons. Pressurized section is 
bmmded by the cabin floor, shell, and 
a rear spherical bulkhead. Equipment 
is contained in an adiacent compnit- 
ment which is pressurized by ram ait. 

Republic SD-3 Drone 
Makes Initial Flight 

Republic SD-1 combat surveillance 
drone, developed for U. S. .\nnv Signal 
Corps and designated Snooper, has com- 
|)leted first flight and evaluation tests. 
Rcinotc controlled drone has made four 
.successful flights, including rocket 
launch and rccoverv. SD-^ has inter- 
changeable nose unit (A^^' Aug. IS. p. 
27) for photography or infrared detec- 
tion. radar or tclevi.sinn. Unit wcigh.s 
less than 1,000 lb., is 1 5 ft. long and has 
wingspan of 11 ft.; powerplant is a HO 
hp. Continental engine. Drone is 
launched from a mobile trailer bv two 
Arrow II rocket motors. 


head tension bolts located between the 
lugs, and in the same plane as the 
centroid of the sandwidi cross-section. 

Vertical shear at the joints is reacted 
by engagement of dog-teeth fittings 
projecting from front and rear spar- 
webs. Fore and aft sliear loads arc 
reacted bv the bolts. 

Secondary .structure, aft of the mul- 
tiple torsion boxes, has a spot-neldcd 
outer skin with corrugated sheet stiffen- 
ing but no inner skin. Using a com- 
paratively thin miter skin with the cor- 
rugations arranged chordwisc reduces 
the spamvisc stiffness. 

This arrangement allows the second- 
ary structure to follow load deflection 
of the primarv sltuchitc without col- 
lecting spanwise loads, and avoids de- 
velopment of |)ermanent shear waves 
which ate characteristic of conventional 
skin-stiffener combinations in second- 
ary structiire. 


Multiweb and sandvvicli skin con- 
struction is used in the fin and tail 
planes for the same weight saving and 
surface stability reasons. But the fin 
lias a single skin with corrugated stiffen- 
ing which offers a superior acrodviiaiiiic 
surface vvitlioiit incurring a weight 
pcnaltv. 

Prototype Toil Unit 

The prototype aircraft had a tail unit 
of conventional fabrication. The switch 
to sandwich constniction was made 
purely for production reason.s. Obec 

lated to the tail failure which had led 
to the loss of the profotvpc. 

Ilic cause of this failure has still 
not been officially disclosed although 
it was generally conceded to be due to 
flutter. Known modification to the tail 
and fin attachment included stiffening 
of tail and fin joints. Panels have fail- 
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FORGINGS for supersonic air compressors 
and turbines in specifications to meet the 
new highs in jet power 

- The prolonged stress and Intense heat created in modern high speed 
flight require forgings of the highest possible standards. Canadian 
Steel Improvement has the experienced craftsmen, engineering ingenuity 
and modern production facilities necessary to produce such forgings. 
Take blades and discs. CSI can produce precision forged blades requiring 
little or no machining, with guaranteed grain size control and maximum 
stress rupture properties, and close-to-form discs of uniform high quality. 
CSI has pioneered many new developments in forging parts to extremely 
close tolerances for high speed, high temperature applications in modern 
gas turbine engines. Write today for further information. 
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PART OF THE PICTURE 

when Twigg makes the remarkable 
sandwich panel . . . 

AIRCO INDUSTRIAL GAS SERVICE 




Air Reduction Sales Company 


steel, electronics, chemicals, food proc- 
essing and many other industries rely 
on Airco for dependable supplies of high 
purity industrial gases. 

Airco also supplies welding and cutting 
equipment and electrodes, and renders 
technical service covering all phases of 
gas and gas equipment applications. 

Would you like to explore ways in 
which modern gas applications could im- 
prove your operation? Do you need a 
special grade of gas? Do you know how 
economical a permanent gas installation 
can be? 

Call in your nearby Airco Engineering 
Service Representative. Airco backs him 
with unexcelled facilities. 



NEW AVIATION PRODUCTS 


Missile Motor 

Direct current motor, designed to 
drive a ?,000 psi. 0.5 gpni. hvdriuilic 

E on :in aircraft, is arailablc for 
alic pump drives, pneumatic com- 
pressor drires, fuel pump drives and 
antenna rotating dri\es on both aircraft 
and missiles. 

Model D-1000 motor 0 |)crutes at 28 
volt d.c. and 69 amp., motor delivers 
1.6 hp. at 2,000 rpni. Higher output 
speeds to 25.000 rpm. arc available bv 
deleting the reduction gear box. Motor 
life in field use is in e.xccss of 1,500 hr., 
the maker states. Actuator operation 
is at 260F ambient temperature at 
60.000 ft. altitude. Motors for higher 
ambient temperature. 500F and 200,- 
000 ft. altitude are available for missile 
applications. 

Hoover Electric Co., 2100 S. Stoner 
.\vc., Los Angeles 25, Calif. 

Aireraft Coffee Cup 

Drinking cup designed for use aboard 
aircraft retards spillage. Plastic cup has 
anti-spill baffle ring wliich deflects tlie 
liquid inward, thus reducing tlie ch.incc 
of spillage. 

Cup is designated Aero-Cup Model 
K600-5. 

Robinson Aviation Inc., 'I'ctcrboro, 
N. J. 

Jet Oil Pressure Gage 

Aircraft oil pressure transmitter, de- 
signed for direct mounting to jet en- 
gines. is capable of ndtlistanding vibra- 
tion to 2,000 cps. at 20 gs. 

Modcl 518 transmitter is available 
for ranges of 0 to 60 psi. and 0 to iOO 
psi. Indicators available for use with 
Ihe transmitter are available in sizes of 
11 in. diameter, 2 in. diameter, and inte- 



grally lighted 11 in. diameter. Pressure 
indicator system operates on 26 v. 400 
cps. power. Transmitter operates in a 
fcni()cr.iture range of from —65 to 
-I-252C. and meets US.AI'’ specification 
MlL-T-26638. Weight of trnnsmifter 
IS 1.0 lb. 


McGraw-Edisoii Co., 61 Aldcn St., 
West Orange, N, J, 



American's Baggage Expedil-er Used on Jets 

Ainciican Airlines baggage expediter system will be lued in ciinjiinction with the line's 
Boeing 707-120 jet transport schrdnics. Svsteni includes six containers, each holding up 
to 35 bags, which are carried in tlie aircraft's forward coinpartmeiil. 



Gas Pressure Regulator 

Regulator ptmides tank prcssutizii- 
tinn aiul pre.viiire regulation in fuel, pro- 
pellant system of aircraft and inissilc.s. 

Pressure regulator operates at 5004- 
or —3 psi., ov er an inlet pressure range 
of from 3.000 to 400 pvi. and a flow 
demand change of 140 to 640 SC1'‘M 
of nitrogen. Weight of the unit is 4j 
lb. and maximum dimension is 61 in. 
Dynamic response is less than 0.09 
see. Modified versions of identical size 
can o])cratc at 25 to 500 psi- with flow 
rates to 2.000 SCFM of nitrogen. Reg- 
ulator operates between —65 and 
■h2251' with lielium. nitrogen, oxvgcn. 

Reaction Motors Division, Tliiokol 
Chemical Corp- llenvilic, N. J. 


Constant Speed Drive 

Differential type constant sjxied drive 
is said to combine accurate speed con- 
trol. efficiency, low heat rejection and 
reliability. 

Planctarv gear train is principal power 
vehicle and a variable dispU' 



draulic pump inntor adds or siihliavis 
speed and ixivver in response to a speed 
governor. 

Input speed range of tho 60 ksa. 
unit is from 3,800 to 7,000 ri/iii., out- 
put speed is maintained at 6.000 ipin. 
under varving loads. Steadv state speed 
control is + or -0.25% over a 2nOF 
oil temperature range, with etfieicneics 
to 97%. Transient response is 0.5 sec. 
maxiinuiii. 

Vickers, liic.. 14IH) Oakman HIvd,. 
Detroit 32, Mich, 
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NEW NAPIER JET-PROP GIVES THE. 


of (he DC-3 . . . svhich 
began in ihc mid-thirties 
and is still going sirotvg. 

The Canadair/Convair 540 is 
development in the world-far 
vair series of 240-340-440 airl 


' 1 = 


(based on 2700 hours utili- 
zation and an average of 
33 passengers). You can 
depreciate your invest- 
ment in a Canadair/Con- 
vair 540 in as few as five 


Jet-prap power for Convairs . . - offers you 
the most direct solution to rising costs in 
air transportation. 

20 ADDITIONAL YEARS OF 
PROFITABLE OPERATION 

Canadair, Ltd., a subsidiary of General 
Dynamics Corporation, now offers Ihc 
Jet-prop Canadair/Convair 540. . . in two 
versions. In Version A, you gel a new pro- 
duction line aircraft powered by Napier 
3500 horsepower gas turbine engines. In 
Version B. your pres- 
ent Convair 340/440 
is converted to jet- 
prop power by replac- 
ing its piston engines 
with the same Napier 
gas turbine engines. 

formance of bolh ver- 
sions is identical. 


SHRINK OPERATINfi COSTS 
AND WIDEN PROFIT MARfilNS 

When powered by Napier engines, the 
Canadair/Convair S40's direct operating 
costs drop from 91c per mile to 82c (as 
compared with piston engined Convairs) 
, , . with a resulting drop of 7% in break- 
even load factor . Hourly profits jump from 
S32 to SS4 . . . thus more than doubling the 
annual profit from S86.400 to S252.000 


MAXIMUM UTILIZATION OF 
YOUR CANADAIR/CONVAIR 540 

You can keep your Napier-powered 
Canadair/Convair 540 in the air longer 
. . . where your profits are made./Ground 
time and delays decrease. There's less need 
for routine inspection and minor repairs. 
You also require less stockpiling of spare 
parts along the route. 






MOW FLY THE 
JET-PROP 
CANADAIR 
COMVAIR 540 
IN A 

DEMONS TRA Tf ON 

Napier invites all airline 
operators, and executive and 
corporate aircraft operators, 
to fly the Canadair/Convair 
540. The Napier world-wide 
demonstration tour begins in 


f CONVAIR A NEW LEASE ON LIFE 







GE Official Details Nuclear Plane Need 



TRIGGER SOLENOID CHECK 



new AIRCRAF VALVES 


with "wear-proof’ CAPTIVE SEAL 

Even abrasive particles in tbe fluid or air stream caunot deimage 
the seal in these small, lightweight Robertshaw Aircraft Valves. 
Balanced design exclusive Captive Seal prevents “blowouts”. 
0-ring is held securely by steel retainer which provides two 
breaking points that instantly release pressure unbalance when 
seal is broken. 

The complete line of Robertshaw Aircraft Valves is designed 
for rapid response . . . high pressure . . . low power consumption 
... no seal wear, fitting or lapping . . , and easy maintenance 
right in the field. 

Write for complete specifications and engineering data in our 
new 8-page Aircraft Valve Catalog J-403, 




BRIDGEPORT THERMOSTAT DIVISION • Milford, Conn. 




Why it pays you to specify 

Bendix QWL Electrical Connectors for use with Multi-conductor Cable 










After 8 years of research 
North American introduces a 
iow-cost Space Age materiai: 



SPACE METAL 


A WELDED STEEL SANDWICH THAT’S BEING MACHINE-PRODUCED 


Designers may 
now obtain 
experimental 
quantities for 
prototype development 


WHAT IT IS; Spacembtal is a stainless- 
steel sandwich with the light weight, 
high strength, and heat resistance 
required for Space Age missiles and 
planes. Inner sheet is beaded to form a 
V-shaped corrugation which allows 
rapid heat dissipation, permits hydro- 
static testing for quality control. Yields 
weight savings (theoretical) as high as 
75 percent over solid materials. 

. • red by 


HOW IT’S MADE: Production line ma- 
chinery, developed by the Missile Divi- 
sion of North American Aviation, 
manufactures Spacemetal at the rate 
of 50 square feet per minute. The sand- 
wich is now produced in 30-inch-wide 
panels, from type-301 stainless steel 
with a nominal gauge of 0.156 inches. 
Resistance welding eliminates excess 
weight of brazing or adhesive materials. 


WHY IT'S STRONGER: SPACEMETAL's 
V-configuration core offers greater 
strength in one direction than usual 
honeycomb structure. Spacemetal is 
236 times stiff er and can carry 23 times 
the bending load of solid type-301 stain- 
less steel of equal weight. Beads along 
the sides of the corrugation double its 
crushing strength and improve other 
physical properties. 


HOW TO GET IT: SPACEMETAL is avail- 
able in experimental quantities to de- 
signers seeking its unique properties 
for application in missiles, supersonic 
aircraft, and related projects. Please 
write for complete information, outlin- 
ing your requirements, to: Spacemetal, 
Dept-lOiiA, Missile Division, North 
American Aviation. Inc., 12215 Lake- 
wood Blvd., Downey, Calif. 


Tf NORTH AMERICAN AVIATION, INC. ^ 




Stretching the RF Spectrum... 
with Motoi'ola SSB 






1 miM B 1 -^g . t 

■I 1 MlW^r 
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Electronics and Missih 


, . . every step of the way 











For replacement parts, there is no source 
like the original manufacturer! 


The problem of bogus* parts in the aircraft engine parts market 
is becoming serious. More and more counterfeit parts are filtering 
in. They are difficult to detect. While they may look genuine 
they can cause trouble. 

In aviation there is no substitute tor quality. Play it safe. 

Make certain the replacement parts you use are genuine. 

When a Pratt & Whitney Aircraft engine leaves our plant it's 
as good as we can make it. It’s built to stay that way if properly 
serviced, using replacement parts that are exactly the same as 
original parts. 

As the Flight Safety Foundation, Inc., points out in The 
Problem of Bogus Parts,' "Another reason for serious concern is 
that the airworthiness certificate of your aircraft may be sus- 
pended or revoked if bogus parts are used in its repair, overhaul 
or maintenance.” 

Protect yourself against trouble with bogus parts by dealing 
with the original manufacturer, his authorized distributors or deal- 
ers, or recognized, reputable overhaul or maintenance agencies. 

’"The Problem of Bogus Parts," jiubiisked by Flight Safety 
Foundatim, Inc. A free eogy of this infomaliTe booklet 
may be obtained by writing to Pratt <6 Whitney Atrcrn/(, 

East Hartford S, ConneclieuI, allenlion: Sendee Manager. 

PRATT & WHITNEY AIRCRAFT 

Basf Hartford, Connecticut 

CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 

Longveuil. P.Q., Canada 





78 


AVIATION WEEK, 





When 
a question 


CONTROL cannot be 
of degree . . . 


Exacting engine control believed impos- 
sible only a few years ago is now the 
expected, not only in modem aircraft 
and missiles, but also in today’s automo- 
biles and trucks. And, this absolute ac- 
curacy is demanded under temperature, 
pressure, and power conditions found, 
until recently, only in laboratories. Tem- 
perature variations alone of — 80*F to 
+ 160°F require almost continuous com- 
pensations in today’s jet aircraft and 


missiles. More, ihese ever-increasing re- 
quirements must be designed for ever- 
decreasing standards of size and weight. 

For more than a half-century, Holley has 
pioneered such developments as; lower 
automotive hood lines through smaller 
carburetors and fuel control systems for 
jet engines that save onc-third the weight, 
one-fourth the space. That's why two 
generations of Americans on the move 
have come to depend on Holley products. 


For more mformation about 
Holley products, automotive or 



11955 E. NINE MILE RO. 


1-30 WARREN, MICH. 

MICINAL* EQUIPMENT* FOR 

IKE AUTOMOTIVE AHO AIRCRAFT INDUSTRIES 








MCRO-BEARIHG 

ABSTRACTS 


PRICES GO DOWN AS DEMAND GOES UP 
FOR EXTENDED INNER RING BEARINGS 



n mad« possible 


cost less than ever before. New 
Hampshire Ball Bearings, Inc., has 
cut price additives as much as TZtf, 
This surprising t 

cf - ■ 

ut by sharply increased 
This return to popularity of extended 
inneia is not surprising to New 
Hampshire's design engineers. Belief 
in the inherent advantages of the 
extended inner ring prompted their 
inclusion in the widely uistiibi 


and high tolerances. 


CLEARANCS "BUILT IN" BV 



This clearai 


The 01 


e than 


-r— ‘ fo’" play part.. 

larly when there is any degree of 
thrust load involved. That’s why New 
Hampshire Ball Bearings, Inc., ex- 
tends the inner ring ,0156 in. on each 
side. This provides ample clearance, 
There are, of course, other means 
than extended inneis to provide the 
necessary clearance. You can as- 
semble a sleeve nr washer on the 
shaft between the inner ring and tf 
nelghboiing sui-face, Or. if the bea 
ing contacts a gear, you can provii 
the gear with a hub, 

I^wevcr, the extended *' 

It not only saves assembly time ai 
cost, but also gives the beaiing t! 
firmest possible scat on the shaft. 

MEET ABEC-7 STANDARDS 
Moieover, the extended inner, man 
factured to the same Class ’’ toler- 
ances as each and every New 
Hampshire ball bearing, g.isrds 
against the possibility that a sleeve 
or washer produced less accurately 
may reduce the reliability of the 

Complete specilicatjons of New Hsme- 
shire plain and flanged retai.eer bear- 
ings with extended inner rings, *v*th 
or without shields, are contained in 
our Design Handbook. Price ^ucta- 



NEW 

1PSHIR 




BALL BEARIN0 

PETERBOROUGH, N. 


s. 

H. 


INC. 
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}r many, in clouds or clutter . . . nothing will elude 
GENDARME, LMED'S new ’Airborne Early Warning and Con- 
trol radar. New AMTI (Airborne Moving Target Indication) 
and Pulse Compression techniques sharply curtail sea 
clutter, improve target detection. New "built-in" height 
finding provides a truly 3-D search system. New data 
processing methods insure completely eutomatic opera- 
tion. For further news on LMED's detection developments 
write for brochure^ "Airborne Detection ... in Search of 
Time." 0*pf. 7F. 


^vgress k Our Most /mporfanf Pnduef 

GENERAL® ELECTRIC 


A DEPARTMEN 


N THE DEFENSE 


ECTRONICS D 


SION 



^0 ^ou cAIeed 

Higher 

C||AA|I 

VUwvU ■ ■ ■ 

Greater 
Accuracy? 


MEC Model 3010 X-Y Recorder 


The MEC Model 3010 plots four variables in 2 - 
30"x30" surface. It maintains an overall acci 
.05%, and is capable of the following perform 

• Acceleration: Vertlcal-T,500 in/sec>; Hi 

• Slew Speed: Each axis — SO in/see 

• Pen Actuating Speed: Up to TOO marks pi 

• Function Interchange: Automatic, all elec 

• DC Amplifiers: Self-Contained, Contact SI 

Reference, Scale Factor ai 

• Plug-In Modules: Customized to afford m: 

to individual customer 

• Paper: Held in place by vacuum system. 

In addition, MEC manufactures a number of If 
increase the utility and convenience of the Model 
electronically actuated symbol markers; automa 
blli^, voltage comparator units, etc. 




7601 N. W. 37th AVENUE, MIAMI 47, FLORIDA 



MISSILE ENGINEERING 


Pacific Range to Play Big Tracking Role 


By Russell Hawkes 

Los Angeles— Agtneit'S nitli missile 
and satellite tracking capabilities csiii be 
expected to merge these into a single 
global tracking net before the beginning 
of the new fisGil year in )uh-, Pacific 
Missile Range officials believe. 

Under the present arrangement, some 
projects have their own specialized 
tracking nets. This is becoming progies- 
sisclv ntorc uneconomical as projects 
multiply and new space and missile 
agencies arise. 

Pacific .Missile Range will be bidding 
for a large part of the world-'vidc in- 
strumentation job with mobile and 
shipboard equipment as well as fixed 
tracking and telemetry stations in Cali- 
fornia and Hawaii. 

Pacific Missile Range is assigned the 
job of proriding range scnices for all 


projects laimcliing long range missiles 
i'ltd satellites from the W'est Coast as 
«ell as the |ob of t>|)crating tire old sea 
test range and inland range of Naval 
Missile Test Center, Pt. Mugu. I'acilitics 
whieli arcjxirt of Pacific Missile Range 
include Niugit, Na\-al .\tissilc l'■acilil^• 
Pt. Argucllo. installations at San Nict> 
las Island SO uri. offshore and others 
at Midwar'. Wake and Enirvetok. Dis- 
tant island stations arc administaed 
from an adranced base at Kaneohe Bar', 
Oahu. Vandenberg Al'B, adjacent to 
Arguello, is not part of the range. It is 
a training base and a tactical lamicli 
site of tire h'ir.rt Ballistic Missile Divi- 
sion, Strategic Air Command. Lire. 

E .icetimc missile shots from Vanden- 
tg get Pacific range support upon re- 
quest and arc coordinated rvith other 
activities in the neighborhood by Pacific 
Missile Range. 


The range is not expected to acltier t 
its full grorvth for 15 years, and the 
total oiitlar' in tlrat time sliouid amount 
to about S4 billion, of which Italf 
rvould be spent in tlie first five years. 
Exp;insion plans inclitdc extension 
of the sea test range from an area of 
150 mi. X 250 mi. to a hand 500 mi. 
rr-idc and 1,500 mi. long. This rvould 
he parallel to the coast and just off 
shore. It could not be used as an im- 
pact are-a for the big biillistic missiles 
but would probablv be usefrtl for devel- 
opment and test firings of some fairlr- 
long range missiles isceause of the case 
rvith rvhicit instrumentation could be 
placed along the coast. It rvould also be 
handy for re-corety of satellites. The 
I'iscal 1960 budget can expand the sea 
test range to an area of 260 mi. x 500 
mi. from the present 150 mi. x 250 mi. 
dimensions. 

Any piece of ocean 1,500 mi. from 
the pad is a potential IRBM inipict 
area for tire range’s shots and ICBM 
impact areas are out beyond Midway, 
kV'ake and Eiiirrctok. Plans allorv for 
extension of tlic ICBM range to im- 
pact areas over 10,000 mi. array in the 
Indian Oce-an. Mobilitr' is a nccessan' 
cliaraetcristic of tire range’s instrumen- 
tation if advantage is to he taken of the 
flexibility ar'ailable in the coircept of 
the range. Inland range between Pt. 
Miigti and the Army’s Dugrr'ay proving 
ground in Utah rvhicli was used during 
Chance Vought Rcgulus prograiits rr-a.s 
in.strumented complctclv with truck 
and trailer mounted gear. It now is be- 
ing transferred elsewhere to assist in 
Other projects. Inland range will be re- 
opened in about a year and a half. Long 
range planning calls for 12 range ships 
to serve the missile ranges and satellite 
projects being fired from Vandenberg 
and Argucllo. The ships will provide 
tracking, tclcmotrr', recoverv' facilities, 
etc. Thev will hclong to civilian operat- 
iiif contractors or wiTl be obtained from 
Militarv Sea Transport Scrricc. Na\7 
considers the use of fleet units for range 
jobs uneconomical. 

At present there is one range ship 
operating and another is being re- 
quested 111 Fiscal 1960. The one oper- 
ating is USNS Private Joe E. Mann. 
It is manned by a civil service crew of 
Military Sea Transport Scrricc and is 
permanently assigned to Pacific Mis- 
sile Range. Instrumentation in Joe E- 
Mann is operated by Lockheed under 
an Air Force-administered Advanced 
Research Projects Agency contract to 
support the Discoreter-Sentry-WS-117l. 
program now launching polar orbit 
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satellites from Vandenberg. On the 
Discoverer I launch, Joe E. Mann was 
stationed 900 mi. down range. 

Tire new ship being requested will be 
a modified VC-2 victory ship. It will 
cost about S2 million and will take 
about two years to convert it into a 
range ship. USS Norton Sound, the 
only ship now equipped to launch 
large rockets, is hasca at nearby Port 
lliienemc Navy yard and is sometimes 
used by Pacific Missile Range as a 

Pacific Missile Range is not offering 
precise down range tracking because the 
equipment is not available and no de- 
velopment missions are assigned to the 
range which would make it necessary. 
Missile impact locator stations (MILS) 
are being installed at Midway, Wake, 
Enirvetok and other Pacific islands as 
a check on acctiracy. The MILS use 
kVorld War II SOFAR underwater 
sound ranging technique to locate im- 
pact. An explosive charge in the mis- 
sile warhead is detonated at a depth 
of about 2,000 ft. rvlrich is approxi- 
mately the level of the deep sound prop- 
agation channel in the ocean. It can 
be heard at great distances and a com- 
parison of time of arrival of the sound 
at several stations provides a fix on the 
point of detonation. 

Pacific Missile Range has offered to 
supply the instrumentation for the 
much discussed equatorial satellite 
launching range and is now awaiting a 
decision on the proposal. Launch site 
and most of the programs would prob- 
ably be run by National Aeronautics 
and Space Administration. No launch 
site has been selected as planning is by 

It could be one of a number of 
islands or it might even be possible to 
launch from a sliip. 

It has not been definitely established 
that there is a need for an equatorial 
satellite launch site. There arc two im- 
portant advantages to be had from the 
equatorial orbit. The orbit is repetitive 
SC) that tlic yjtcllitc goes or-er tim same 

covery for maniiecf satellites and cuts 
down the number of stations needed 
to get continuous data. 

rite other adr-antage is that the plane 
of the equator always is within 23i 
deg. of the plane of the ecliptic, neat 
which all the planets of the sun except 
Philo arc located. Therefore, inter- 
plaiictarv orbits imist always be in the 
plane of tlic ccliphc. If the mnnber of 
|)rograms needing equatorial orbits is 
small, it may prove more ccouomic-al to 
accept the perfonnanee sacrifice iicces- 
sarv to maneuver from the inclined 
orbit into tlic equatorial one. litis 
could cut payload by ns intich as 50%, 

Most of flic fruitful uses for satellites 
such as weather mapping and military 


reconnaissance call for polar orbits be- 
cause they offer line of sight coverage 
of the entire eartlr every 12 lir. Since 
it is the only established range from 
which a polar satellite can lx; safclr 
launched. Pacific Missile Range will 
probably have an important role in de- 
velopment of these satellites despite the 
fact that its primary role in the big 
rocket field is supposed to be training. 

As developiiicnf bases, .Argucllo and 
Mugu also offer adv-.mtages of .safety 
and convenience since they arc far 
from population centers and arc sur- 
rounded l)v ranges of hills wliich would 
localize blast from nuclear rackets and 
the big 1.5 to 250 millitm lb. thrust 
chemical boosters now being discussed. 
Line between development and training 
shots is thin aiiyvvav since high cost, 
short flight duration .and single trip life 
of a missile or satellite never allows 
much flight test time to accumulate. 
Therefore double missions are likely to 
be the rule in tlic future. 

Growth of Pt. Atgudlo plays a large 


part in Pacific Missile Range planning 
since it is tlic intended launch site of 
manv polar orbit satellites. It is the 
only land owned bv the range from 

future to launcit large rockets. It is 
located in a riglrt angle corner of tlic 
Giliforuia coast west of Santa Barbara 
and a big rocket launched from llierc 
flies over nothing but water between 
the beach and tlic South Pole. 

Manv facilities -at Arguello arc al- 
ready complete. Tracking and surveil- 
lance radars are operating, roads and 
utilities arc under construction and 
sites for telemetry, range operations and 
eomnninicalions are being prepared. 
Concrete lias already been poured for 
pads ill the first launch complex which 
IS to be used by ARP.A but for the next 
year nearly all major firings will be from 
the completed pads at Vandenberg. 

N'AS.A is also reported to lie inter- 
ested in building a limncli complex at 
Arguello but no definite decision has 
been rcaelicd. 
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INTSTItTJMEXrTS 

37TH AOJO PERKINS j C1.EVIT^ CLEVEl-AND 14, OHIO 


READY NOW FOR 
2nd GENERATION 
SPACE VEHICLES! 


^^hen "second generation” space vehicles 
become operational, the readout of their 
performance will be monitored by Brush 
militarized equipment already in existence. 

For instance, the 100-Channel Operations 
Monitor that will record 100 channels of data 
simultaneously -on a chart 12" wide! 

Complex checkouts are simplified. 

Or 2- and 6-channel systems (including 
oscillograph and amplifier) ... or the combination 
Analog and Sequential Recorder- 
All equipment complies with Mil. E-16400, 

Mil. E-4158, Mil. E-4970 and 
other specifications as required. 

For maximum reliability, equipment utilizes 
fast-response electric writing, proven on 
critical opeiational sites such as DEW Line, 
Jupiter and Thor checkouts. 

It will pay to get familiar with this equipment 
now — before you are 
confronted with prototype 
design problems. Brush 
engineers are available to 
give you needed details, 
or write us direct. 
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CLEAN aerodynamic design chanictciizes this sled at Captive Missile Test Tiacli. Sled can carry a 200 lb. payload at 2,700 mph, 


Rocket Sled Achieves Mach 4.1 Speed 


Holloman AFB-Velocity of Mach 
4.1 was achieved at the Ait Force Mis- 
sile Development Center’s 35,000 ft. 
sled trad; shortly after its formal open- 
ing last month iW Mat. 2, p. 23). 

Two-stage, rockct-propcIlcd monorail 
sled hit a top sp<^ of -1,530 feet pet 
second, or 3,090 mph., in a test to 


determine friction wear on the steel 
slippers on which the sled rides. 

High-speed sled was first boosted to 
about Mach 2 by an 8,300 lb. thrust 
Cajun rocket, and to its final velocity 
bv a cluster of four Loki rockets. Al- 
though friction between the steel .slip- 
pers and the rails is considerable, it 


accounts for only a small fraction of the 
over-all drag sslteii the sled is traveling 
at supersonic speeds. 

Sied track was constructed for testing 
of missile components, human factors, 
vibration tests, accelerations and ssind 
blast effects. In some cases complete 
missiles, such as Snark, have been given 
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high-speed captive tests on thv track 
prior to free flight. 

The Holloman track extends for 33,- 
000 ft, near ^Vhito Sands Preninj 
Ground. The two rails were forge- 
welded in 10-ft. sections, joints gtonno 
smooth so as to be seamless along theii 
entire length. To prcvait buckling ai 
high temperatures, rails were stretched 
by hydtaiilic jacks SO that tliey ate vrndci 
conshint tension at temperatures below 
1201'. Tob.il elongation due to lliis 
stretch process, over tlie entire Icngtii. is 
23.5 ft. at a tcinperatiirc variation of 
/.CTO to 120F. 

Profile of track shows a rise of rvnly 
one foot pet tlionsand feet of length. 
Topogtapliv of the area is sticli that the 
track can be extended for an additional 
90.000 ft. 

Accelerations up to lOOg are possible 
and decelerations up to 150g can be 
acliicvcd through a water-braking sys- 
tem. Variations in deceleration ate con- 
trolled bv changing the depth of the 
water brake and altering tlic shape and 
draft of the scoop beneath the sled. 
Water level is maintained by frangible 
dams which burst as the scoop con- 
tacts tliem. The sled’s velocity is then 
imparted to the water, resulting in 
deceleration. 

Programed decelerations have been 
accurate to vvitliin 2%. "Rooster tail" 
tlirovvn up by the water brake makes 
the .sled rcscntblc a desert borne Gold 
Cup taecr. 

Aeeording to Holloman officials, use 
of sled track facilities will result in 
considerable sav ing in te.sting of missile 
components- Items nomially not re- 
coverable after a missile frcc-flight c-an 
be subjected to an environment similar 
lo aetiuil flight conditions and recovered 
afterward for study. 


USAF Conlracts 

Following is a list of unclassified 
contracts for S25.000 and over as re- 
leased hv .Mr Force ContracKng offices: 

--x-r.\TTKR*vov - 





ENGINEERS 

• Design • Research * Development 

• Electrical Controls • Gearing • Bearings 

Projects include constant speed drives, 
hydroulic motors, pumps and other com- 
ponents for commercial and military air- 
craft arvd missiles. 

Send Resume and Technical Background Data to: 

SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, III. 

SUNDSTRAND AVIATION 


AIRCRAFT ARMAMENTS, ino. j 

COCKEVSVILLE, MARVLANO 
A SUSSIOIARV OR IHE UNITEO INPUSrRIAl gORPORATION| 


CUSTOM-BUILT 
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Fund Limit Sets Pace for ASW Progress 


By Cecil Brounlow 

Washington— Nasy needs larger and 
faster scardi fotees plus a major bieak- 
tiitougli in detection tccliniques if it 
is to counter effectively tlie threat of 
Sot’ict missile-bearing nuclear subma- 
rines. At the moment, prospects for 
tlic first apparently are slight, and the 
timetable lor the second appears largely 
dependent upon the availability of 
funds and effort. 

Rear Adm. Charles E. Weakley, anti- 
submarine warfare readiness cxecutiic 
in the Office of the Chief of Naval 
Operations, told a group attending a 
recent anti-submarine warfare sympo- 
sium here that the time needed to 
achiese the necessary breakthrough 


would largely "depend upon the 
budget." 

Funds presently allocated by the 
Administration for ASW in the FisGil 
1960 defense budget fall slightly be- 
low those prosided in Fiscal 1959 when 
Congress appropriated $d8 million 
abo\c the original requests in an effort 
to aceclciatc research and development 
programs. 

F'iscal 1960 research and develop- 
ment funds, Adm. Weakley said, will 
continue at approximately the same 
level as those of Fiscal 1959, includ- 
ing tho supplemental appropriation, 
but requests for shipbuilding funds are 
below those of the previous year. 
Weakley added, however, that "once 
we End the necessary means of achiev- 


ing a breakthrough, we’ll get the 

Vice Adm. Robert B. Pine, deputs 
chief of nasal operations for air, later 
said the Fiscal 1960 request for ASW' 
research and development funds repre- 
sents a "reasonable amount of the na- 
tional budget ... it’s satisfaetorv." 

Farlier, in referring to the over-all 
ASW budget in an aside from his pre- 
pared speech at the symposium, Adm. 
Pirie said: "Most of us wonder ... if 
we are spending a commensurate 
amount of the national program on 
the sital problem of anti-submarine 
warfare.” 

Other developments at the ssmpo- 
sium, sponsored by the Nas-v League 
in an effort to emphasize Navy's need 
for better ASW weapons and tech- 
niques, included: 

• U. S. now has no adequate defense 
against the nuclear, missile-launching 
submarine. Vice Adm. William C. 
Cooper, commander of the Atlantic 
Fleet’s Anti-Submarine Defense Force, 
said; “. . . out opponent, the .sub- 
marine, is going through a period of 
dramatic development. .^SW' is tiring 
to catch up. It is the old story of the 
offensive weapon getting a head start. 

• Major breakthrough in detection has 
become imperatire in riew of dcctc-.is- 
ing U. S. forces plus the increased 
Soviet potential for launching air- 
breathing or ballistic missiles from sub- 
marines well at sea. Adm. Pirie said 
the Nar-y needs a system that will 
permit detection "from an area from 
50 to 75 mi. from the aircraft to a 
depth of 1,500 ft. This would permit 
us to effectively covet the oceans 
against any class submarine.” 

• Sonar, wliosc range has been cx- 
tendexi by ,i fiictor of tlirec since World 



GRUMMAN S2F I'taekcr makes run on USS Basher during ASW training. 
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Why it sometimes pays to work in o vacuum 

Metallurgical Products Department reports on 
how a G-E vacuum-melted alloy of exceptional purity 
speeded production of super-strong jet engine lings 

because of their experience with this particular alloy. 
The Rene 41* . they supplied us proved to be excep- 
tionally clean and was more easily formed and 
welded. We soon were meeting production schedules.” 
For facts about how you can profit from the 
complete G-E vacuum-melting service, write: 
Metallurgical Products Dept, of General Electric Co., 
11107 E. 8 Mile Road, Detroit 32, Michigan. 

'Rene 41 tea trademark of the General Electric Company. 

METALLURGICAL PRODUCTS DEPARTMENT 

GENERAL ^ ELECTRIC 

CABSOLOYv CEMENTED CARBIDES • MAN-MADE DIAMONDS • MAGNETIC MATEftlAlS • THERMISTORS • THYRITEv • VACUUM MELTED ALLOYS 
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“At American Welding difficult production prob- 
lems are j'ust part of the day's work. But fabrication 
of jet engine rings of a vacuum-melted alloy, one of 
the strongest materieds available, proved to be 
especially difficLilt, and production slowed to a 
tricklei” according to Charlie Miller, purchasing 
agent at The American Welding and ManLifactm-ing 
Co., Warren, Ohio. 

“Then, we placed an order with General Electric 





You Con Buy the Pieces... 



One source, one purchase, one delivery . . . and the 
complete bellows assembly is in your hands, ready to 

Fulton Sylphon® bellows assemblies are custom- 
engineered to your specific requirements, with a one- 
source responsibility behind every component in the 
completed unit . . . and every assembly is pilot-tested 
before it leaves the plant! 

Save the headaches and waste of multiple purchases, 
time-consuming assembling and endless in-plant test- 
ing and supervision with one-source buying: Fulton 
Sylphon complete bellows assemblies. 


Write for Bellows Catalog EA-1400 




Mi.Conli9ls . 

FULTON SYLPHON DIVISION knoxville i, Tennessee 


W'ar II, offers the best immediate 
potential for acquiring additional r.ingc 
through sopltisticarion of present sy^ 
temsi. Sonar capability, however, is 
limited by sound’s distortion as it 
strikes the temperature ducts of the 
sea and bv its limited capability for 
discriniinarion. 

• Non-aconstical system, possibly some 
fonn of long-range electromagnetic de- 
tection. probabh- will preside the best 
long-range answer. Sttoniberg-Carlson 
Disision of General Dynamics Corp. 
now has a study contract with the 
Office of Naval Research for develop- 
ment of such a technique. 

• Indiistrv interest in anti-submarine 
warfare lias shown a marked increase 
during the past year, with a number of 
companies eontnbuting their own funds 
to research and development projects 
in an effort to fill the Navy budget 
gaps and improve the state of the art. 
lire official svinposium brochure noted 
that “in an unprecedented peacetime 
move, industry is putting its own 
monev into elaborate research ptogtams 
to develop tlic necessary equipment" 
for an adequate anti-submarine fotce. 

• Soviet submarine contacts liavc been 
made bv Navy forces off the Atkin- 
tic coast relatively near the U. S. 
mainland, but never witliin tlic three- 
mile limit, despite conflicting reports to 
the contraty. Navy says no “positive 
identification’’ of Soviet submarines has 
been made in this area since, under 
Navv terminology, “positive identifica- 
tion’’ requires an actual visual observa- 
tion of a surfaced vessel. Soviet siib- 
inaiinc commanders apparently have 
orders to remain submerged at all costs 
while operating neat the U.S. coast. 

Opinion vv-.is divided among the top 
Navy officials attending the svmposium 
as to the current Soviet missile capa- 
bilitv and the probable knigtli of time 
before Russian nuclcar-powctcd sub- 
marines will make their appearance in 
operational seniec. Tlictc was genera! 
agreement vvitli Adm. Cooper, how- 
ever. that the “submarine missile threat 
is coming, and it’s coming fast.” 

Adm. Cooper added that “we give 
the Soviets aedif for having experi- 
mental air-breathing missile launching 
submarines, but we don’t believe they 
have anv operating o^rationally. . . . 
k\'e think thev could build up an 
opaationa! force relatively fast." 

.Adm. Jerauld Wriglit, commander 
of the U. S. Atlantic Fleet, termed the 
submarine threat ■'commensurate in 
importance, thougli not yet in siae. to 
tliat from the air. ... I don’t know how 
mans' missile submarines they have . . . 
but 1 assume that tlieydo liave (them)." 
He later added that there “is evidence” 
that tlic Soviets arc concentrating on 
new tvpcs of submarines and that tliis 
explains the decline in the numbers 
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of Russian submarines at sea from 4b-l 
last June to 450 at present. ‘'We have 
strong and reasonably well established 
evidence that they arc developing mis- 
sile submarines, primarily ait breathing, 
but my own belief is that they also arc 
workiiig on Polaris-tvpc submarines.’’ 

Capt. Richard B. Laiiing, former 
commander of the nuclear submarine 
Seawolf and now attached to the Tlfficc 
of the Chief of Naval Openitioiis, 
pointed to the Soviet cutback in pro- 
duction of comcnrional submarines 
and added that, if the usual fis c to seven 
year development and production cycle 
is followed, “an improved, possiblv nu- 
clear. submarine migirt soon go into 

Wliatevcr their current capabilitv, 
the potential strategic threat of Soviet 
submarines to the U. S. industrial and 
military complex, coupled with their tra- 
ditional tactical threat against shipping, 
has made anti-submarine warfare the 
top priority mission of the U. S. .Atlan- 
tic fleet and the NATO navies. 

Industry’s accelerated interest in the 
problems involved in providing an ef- 
fective ASW defense stents largely from 
Navy’s public recognition eatlv last vear 
of its long-standing lack of effective anti- 
submarine detection and classification 
Iccliniqncs. 

•Adm. AA'eakley told a svmposium 
group that “many companies have been 



putting their own funds into ,AS\\' re- 
search since the problem's acuteness lias 
been made known by Navy." 

.-\s an example, he cited one particu- 
lar company which, he said, ’'hasn't 

he added, it “has had 25 of its finest 
minds working on anti-submarine vvat- 
fare for the last nine months. 

One conceited industry move cited 
bv officials at the symposium was the 
establishment of an Anti-Submarine 
W'atfato Committee bv the National 
Seairity Industrial .Assn, representing 
.ipproximatcly 40 companies and foniied 
in an effort to determine how Navv can 
best he helped in solving its problems. 
Member companies include Chance 
Vought, Douglas, Grumman, Lock- 


heed, Martin, Goodyear Aircraft, Gen- 
era! Dynamics, Hugk'S I'aol Co., Ra- 
dio Corp. of America and AA’cstcrn 
Electric. 

Lack of adequate forces to cope with 
the Soviet submarine fleet, with its 
double threat as a strategic and tactie.il 
weapon, was conceded bv Adm. Cooper, 
whose Atkiiilic command now has three 
special .ASW' task forces— Alfa. Bravo 
and Charlic-at sea with the assignment 
of precisely defining the problems .it 
hand, present and future equipment 
needs and tactics to make best possible 
use of materials at hand. 

-At present, there arc no such forces 
in the P-acific Fleet. “The Pacific 
r'lcet.’’ one top official said, "has been 
a little slow in catching on to the prob- 
lem .since most of the Russian subnia- 
riiic-s have been in the Atlantic. I tiuiik 
tlicy'vc got tlic point now, thougli, and 
they ’re coming along pretty fast." 

'hic need for large, available anti- 
submarine watfarc forces also was em- 
phasized by Adm. Weakley, vvlio 
lermed -ASW a “national problem” as 
well as a “Navy problem’’ and said; 
“. , . until we can strip flic concealment 
enjoyed by the submarine (by more 
effective means of detection) . . . tlie 
problem is manageabie only by rela- 
livclv large forces involving expensive 
and complicated equipment and highly 
trained men.’’ 
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Electronic Specialists 

Electronic engineers will find new worlds of oppor- 
tunity in Columbus where we offer not just hardware 
engineering but systems management for advanced 
weapon systems. 

Whether your specialty is airborne antenna develop- 
ment, ECM, data processing, reconnaissance and map- 
ping, infrared, photographic and optics, bombing and 
navigation equipment, active or passive radar develop- 
ment— you’ll find NAA-Columbus aggressively pushing 
research and development in your field. 

Suburban living is tops in Columbus, and our tuition 
refund program allows you to take advanced courses at 
nearby Ohio State University at little cost to yourself. 

For details, write to: 

H, Keever 

Engineering Personnel Manager, Box AW 125 
North American Aviolioii, Inc. 

Columbus, Ohio 

THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC.^ 

Home of the T2J Jet Trainer and the ASJ Vigilante 
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Radar Echo Enhancer Simnlates Bomhers 


By James A. Fusca 

Great Neck, N. Y.-Droncs used as 
targets for Boniarc sutfjcc-fo-air missiles 
test-fired over the Atlantie Missile Test 
Range, Cape Canaveral, !'la., arc Ijciiig 
made to appear as radar targets sacyiug 
in size from the snrallest fighter to the 
Largest Soiict intercontinental bomber. 

'I'hc deception is achiesed by means 
□f a radar echo eiihaneiiig system 
called Slili, desclopcd by the Aeronauti- 
cal Equipment Disisioti of the Sperry 
C)'ro5copc Co, 

SEE. standing for Sperry Echo En- 
hancer. is a microwase tnir cling n-a\e 
tube radar repeater svstem that basiealh 
functions as a radar beacon. 'Hie diifer- 
qnce, hou’er’cr. is that the power of the 
transmitted signal is proportional to 
the power of the received signal or er the 
normal operating range of the traveling 
wave tube. When the gain of the sys- 
tem is set to pror idc a return signal 
equiralcnt to tire radar echo from a tar- 
get of specific size, the augmented radar 
cclio remains proportional to the de- 
sired target size as the target rarics in 
range from the radar. 

In addition to target drone applica- 
tions, Sperry anticipates use of the SEE 
system for training of ait defense pet- 
sonnel, radar calibration, and cir il air 
traffic control. Tire system is not ex- 
pected to compete with the ATC bea- 
con fot use in commercial aircraft but. 


because of its claiuscd simplicity and 
low cost, tire company expects it to 
find use in business type aircraft- 

Dcnlopment of the svstem began 
late in 1956. with fcasibilitv tests being 
flown in 1957. under companv funds. 
Slightly differing systems lia\'c been 
designed to operate at L-b.ind, S-band 
and C-X-band. 

Use of the system at Cape Canascral 
began «’ith test fliglits conducted tliere 
last fall. 

Sperry engineers say that the L-band 
systems being flown at the Cape base 
been operated siicccssfullv under actual 
countdonii conditions in X-10 and 
Ql'-80 drones, and Nortli American 
l'-S6 manned aircraft, at altitudes abose 
50.000 ft. and speeds approaching 
Mach 2. Tlic equipment has operated 
reliably without ptessurization or shock 
mounting. 

Resembles ECM Equipment 

'I'lic SEE system closely resembles 
electronic couhterme-asutes equipment 
using traseling ware tubes to teccise 
and reradiate enemy signals. Such 
countcnneasurcs equipment, however, 
is more complex and mote expensive, 
because the rcccised signal must be 
processed before retransmission in some 
manner that will confuse or deceive 
the enemy. 

'lire tras’cling wave tube of flic SEE 
system functions only as a microwave 


amplifier, but tlie tubes that are being 
used by Sperry were originally dcs’cl- 
oped bv the compam for countermeas- 
ures applications. 

The SEE system consists of a family 
of three iniCTOssase amplifier devices 
which employ the simplicity, reliability 
and economy of traveling wave tubes 
to artificially but realistically simulate 
radar target atc-a in a ma'mict that 
provides easily adjustable area charac- 
teristics, 'ITie system was developed to 
fill tile need for paniitling drone target 
use in weapon system cvahialioiis and 
training, so that small expendable 
drones could be made to exercise 
weapon system radars, operators and 
missiles as if tliesc drones were actually 
larger (or a specific type of enemy) 
aircraft- 

Radar target augmentation increases 
the level of tlic normal radar echo sig- 
nal from the target by artificial means. 
Specifically, tlie impinging cnetgv den- 
sity must be inaeased on reradiation, 
nils can be done cither by energy focus- 
ing as with passive tcfleciors at the ex- 
pense of angular coverage or by adding 

linear amplifier where almost any de- 
sired spatial coverage can be obtained by 
suitable antenna design. 

Additionally, to obtain a constant 
atca-that is, a constant effective radar 
cross section— the ratio of tlic input and 
output power density must be constant 
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with changes in radar range. This de- 
fines the radar target cross section prim- 
meter of the standard radar range eqna- 

I 'oT a reflector this infers a constant- 
sized surface; for an amplifier it infers 
a constant system gain. A triggered 
beacon or regenerative oscillator, whose 
nower output is constant for am signal 
level above some minimum, cniinot 
simulate a constant echo area at vatving 
radar ranges. 

'llie traveling w-avc tube of the SEE 
system basically is a von wide band 
microwave amplifier to which has been 
added an adjustable gain characteristic 
tor a definite dynamic range- of tlie in- 
put signal le'vcl. 'lliis level ranges from 
the input noise level to that requited 
for output power saturation. The rc- 
maiiiing system coinplemiemt is a power 
supply and an input-output antenna sys- 
lem i>tovidin| the- desired sp.itial cover- 
age. 


Opergtional Feature: 



it of double 
^ This arises whe-re the 

n return from the aircraft is strong 

■ d‘.‘t tl tl IM^\'’d” 
layed beacon return. Delay betiveen 




Pioneer iV Tracked by GE 

SIgnaU (rum the Army’s I'ioiiccT 1\' solar satellite were received to a distance of -00.000 mi. 
by Ceiierul Electric engineers who mounted a parametric amplifier at the feed point of an 
IS ft. parabola. Amplifier employs a silicon diode with a 1 db. noise figiuc operating at 
L-band with IQO kc. bandwidth. Puiii]i frequency is X-baiid. Parabola (above) has apjiioxi. 
mately 52 db. gain. Amplifier is shown being clicckcd below. System Is 0 |>crafcd by engi- 
neers from GE's Heavy Military Dept, and General Engineering Laboratory. 


AVIATION WEEK, 


16, 1959 



MAY 4 
OFFICIAL 
AIR 

TRANSPORT 

FACTS 

AND 

FIGURES 

Ojice again, AVIATION WEEK has been officially designated 

to publish “Air Transport Facts and Figures’’ as compiled 
by the Air Transport Association. These official operating 
statistics will detail the impressive picture of air transport 
progress witnessed in 1958, In addition, AVIATION WEEK 
editors will devote extensive editorial coverage to the most 
significant areas of current air transport development. In- 
cluded will be a special report on commercial jet operations 
as experienced by Pan American with the Boeing 707 and 
Eastern and American airlines with the Electra. 



A McGraw-Hill Publication 
330 West 42nd St., _ 
New York 36, N.Y. ’W 


This Is your annual opportunity to speak to the largest au- 
dience of decision makers in air transport when their inter- 
at a peak. It will gain the attention of manufacturers 
nmercial air transports, members of Congress, airline 
nd CAB officials. If your business is equipment, mate- 
services for air transportation, this is one issue to 
today. Regular advertising rates apply. 
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Aviation Week 

inihiin Spate Tethnetegy 


iirmal .nnd rctraiisiniision of tlio mig- 
iiientcd return witli tlie Sfc'.F s\steiii is 
sufficiently small. Sperrv cnginccts sav, 
so tliat the t'vo echoes ate siiperim- 

Production of SEE srstems by 
Sperrv to date has been nine svstems. 
eight L-band svstems liaving gone to 
Boeing Airplane Co. for the Bomarc 
test prograin at Cape Canaveral and 
one X-band system to Rv-.ni Acionau- 
tical Co. for study as to its use with tlie 
Ryan Fircbcc drone. Additional I.,-band 
svstems will be procured bv the .Ait 
I'orce for use at the Eglin Gulf Test 
Range in conjunction with testing of 
the new, long range IM-99B Bomarc 
missile. 

One of tlie reasons for tlie increasing 
interest in active radar repeating svs- 
tcins, according to Sperrv. is the belief 
that passive reflectors cannot provide 
tlie echo augmentation tcquired-citlia 
because of limited angular coverage, be- 
cause of the size requited for use with 
lower frequency radars, and because 
echo area cannot be varied. 

Other companies tliat are believed to 
be active in this tvpe of work ate the 
International Telephone & Telegraph 
Laboratories and Teinco .Aircraft Corp. 
IT&T Laboratories holds contracts 
botli witli Ryan and Radioplanc. 

r— 'dVtioov I 

^ FILTER CENTER 4; 

^ vOQOClOi - ^ 

►Cruise Com]>iiter Payoff— Use of a 
cruise control computer in a Boeing 
B-52. in.stead of empirical cruise con- 
trol charts, improves fuel donsiunption 
efficiency sufficiently to permit ii 9.000 
lb. increase in airplane gross weight, re- 
cent flight tests indicate. The 9 lb. 
cniisc control computer was designed 
by Joliii Ostcr Manufacturing Co. from 
original development by Massachusetts 
Institute of Technology. Tlic com- 
puter may see use in the Comair B-58. 
Program was sponsored by Wright Air 
Development Center’s Fliglit Control 
Ijibora tory. 

► Selective Calling Evalnnlion— Compar- 
ative flight evaluation of ciglit different 
types of air-groiind selective calliiif svs- 
tciiis euricntlv is under wav at Wright 
•Air Development Center’s Coniimnii- 
cation and Navigation Laboratory. Fol- 
lowing tests, the laboratory will draw 
up specification for selective calling sys- 
tem incorporating best features of each 
tvpe for subsequent proenrement. Sys- 
tem must be suitable for use in high 
frequonev- and ultra high frequency 
bands, both single and double sideband 
tvpe operation. 

► Signed on Dotted Line— Major con- 
tract awards recciitlv aiinoimccd by 
avionics manufacturers include: 


• International Biisines.s Machines 
Coip., Militiirv Products Division, will 
provide ultra-iiigh-spced digital com- 
putet to International Telephone iXr 
Telegnipli Corp. for use in Strategic 
Afr Command Control System which 
latter is building for .Air t-'orce, 
•.Tliompson-Ramo- Wooldridge Prod- 
ucts Co. has received order for rental 
of its RW-sOO digital computer from 
Federal Aviation Agency. Computer will 
be used in simulation and studies of 
traffic control problems bv FA.A's Bii. 
rc-.m of Research and Develapmeiit iu 
Atlantic City facility, 

• Stavid Enginecrhig Ine.. S500.000 
contract from Amiv- Signal Su|)plv 
Agency fot .AN’/FMS-? Sferics Locat- 
ing System which will be used to detect 
and locate atmospheric disturbances at 
Ic'ng range to warn of formation of 
severe weather conditions. 


• Hoffman Electronics Corp., ST3 mil- 
lion contract from Navy Bureau of 
.Aeronautics, for modification and im- 
ptovcinent of 4.000 AX/ARN-21 air- 

• Beckman Instruments Inc.. S225.000 
from Boeing Airplane Co., for higli- 
speed analog computer to be used in 
simulation of Bomarc missile intercep- 

• Sylvaiiia Electric Products Inc-, four 
contracts totaling more than S5 million, 
from Signal Corps fot development anti 
production of three additional MOBl- 
DIC tr.msporlablc digital computers. 

• Gabriel Electronics Division, 'llic 
Gabriel Co., Needham Heights, Mass.. 
S230.000 from Naw Biire-.ui of Aero- 
nautics, for production of ruggedized 
version of high-gaiii emnidirectional 
UllF drone command antenna, AT- 
781/U. 
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BUSINESS FLYING 



LeTourneau to Offer B-26 Conversion 


By Craig Lewis 

Longview, Texas— R. G. LeToutneau, 
Inc. iiuirks a growing, diverse capabilitv 
in the field of coininctcial aircraft over- 
hiUil and service here at LeTourneau 
Ait Center b\ Offering business coni- 

B inics an exccufive version of the 
ougias B-26. 

LcToumcaii's S-26 conversion is 
based on its own extensive operation 
of the World War H bomber as an 
executive transport. Conipiinv has Con- 
verted three aircraft and sKli uses two 
of them to scTvice LeTourneau activi- 
ties in the U. S„ as well as in West 
Africa and South .America. 

This conversion program is part of 
a growing aviation activitv' operated by 
a company that is basicallv a manu- 
facturer of licavv cqui|)inent for con- 
stmetion, pctroicuni, logging and other 


industries. LeTourneau’s fixed base op- 
eration here has developed gradually 
from the shops set up to service the 
coinpiiny's executive aircraft, and it 
now does a wide varietv' of overhaul, 
maintenance and service jobs. 

Weight Removal 

LcTonmcau’s B-26 conversion pro- 
gram involves no basic structural 
changes in the military version. It is 
largclv confined to removing armor and 
other niuiceded militarv weight and to 
refining the basic airplane into a pas- 
senger configuration. LeTourneau B-26 
retains the large rear wing spiir of the 
military version. 

After conversion, the B-26 has an 
empty weight of 22,000 lb. and ,i gross 
weight of 15,000 lb., providing a 15.- 
000 lb. useful load, hlaximum speed 
is -100 mph. and cruise speed is 315 


mph. with the Pratt & Wliitney 
R2800-75 engines and Hamilton Stand- 
ard propellers which ace standard on 
the B-26. Stall speed is 105 mph. 

Absolute ceiling is 30,000 ft, and 
service ceiling is 25,000 ft. Nomial 
flights ctui.se at altitudes lower than this, 
but LeTourneau needs the capability in 
its own operation in order to flv' over 
the Andes in South America. Since the 
aircraft is not pressurized, oxygen masks 
arc provided at each seat. 

Ihc company operates two different 
versions of its executive B-26. Tlie long 
lange version can flv 3,000 mi. with a 
■15 min. reserve, and the medium range 
airplane has a range of 2,100 mi. with 
a one hour reserve. Fuel capacity of 
the militiry B-26 has been increased 
by adding tanks in the wings. Me- 
dium range version carries 1,350 gal., 
and the longer raiigc airplane, with 
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a tank in the fuselage center 
carries 1,700 gal. 

plane's range. ' .Aft of life w ing spar, 
the cabin is 10 ft. -1 in. long, -13 in, 
wide and 6-4 in. high. 'I'herc arc two 
seats across the back and two seats 
along one side. Kacli of these two 
side scats can be folded out to make 
j thice-pcrson couch in a high densitv 
configuration. A\’ith iio fuel tank iii 
the wing center section of the medium 
range version, space is available for a 
Iwo-person coucli forward of the rear 
wing spar. 

Since the B-26 is a high mid-wing 
airplane, tlie rear wing spat cuts dircctlv 
through the fuselage and splits the 
fuselage area av-ailabic for cabin use. 
LeTourneau l«s decided to accept this 
space penalty in order to retain the 
streiigtn originally designed into tlie 
wing structure. 

.A passenger scat is also available in 
tlie cockpit forward of the wing. Both 
of the two LeTourneau aircr.ift retain 
the single pilot cockpit configuration of 
the military version, althougli the com- 
panv expects to install a copilot control 
station in future aircraft. A'crv little 
technical change has been made in the 
cockpit area, although the bate con- 
trol. electrical and other svstems have 
been covered with upholstered pancl- 
iiig. B-26 can be equipped with radar 


Cabin Stair 

I'hc cabin is entered through a hy- 
draulic stair door which is in the 
fuselage floor under the wing, providing 
access to both the passenger cabin and 
the forward cockpit. 'I'he cockpit can 
also he entered through hatches which 
form the top and sides. Insulitcd metal 
roof has been installed in the cockpit 
liatchcs to protect the pilot. 

In converting the militarv airframe, 
l.cTourneau cuts out unnecessary 
metal, lowers the floor in the old bomb 
bay area 5 in. to improve cabin livad- 
room and moves the rear bulkhead back 
about 18 in. to increase cabin length. 
I'hc fuselage is eompletclv teskinned, 
and fuselage strength is nraintained by 
increasing skin g;ige whore changes have 
liecn made in the military structure, 
according to \V, K. Mvers, manager of 
Ihc aviation division. I wo windows arc 
installed in each s.Jc. with the rear 
starboard window also serving as an 
escape Iratch. 

partnicnt and in a compartment aft of 
the passenger cabin. Air conditioning 
system is aft of the teat baggiige com- 
partment. Since ram air is difficult to 
control at B-26 speeds, the le'l'mir- 
neau airplane is cooled and lieated enm- 
plqtelv Dv blowers, and tlicrs. are no 
airseoops on the fuselage. 

Cost of the converted B-26 can range 
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Aerodynamicists 

Join an expanding and progressive engineering 
organisation where aerodynamicists are given project 
responsibility, from Advanced Design support through 
night Test Analysis. 

Openings exist for Flight Control Aerodynamicists, 
to predict stability derivatives and analyse feedback sys- 
tems for both missiles and aircraft. 

R & D scientists interested in supersonic and hyper- 
sonic flow problems, orbital mechanics, magnetohydi-o- 
dynamica, and re-entry studies are invited to inquire 
about our programs for the future. 

Write to: H.Kecver 

Engineering Personnel Manager, Box AW 124 

North American Aviation, Inc. 

Columbus, Ohio 


THE COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC.-^ 

Home of the TV Jet Trainey and the ASJ Vigilante 




HYDRAULIC Stair hatch lebscts into the 
fuselage under the wing center section. 


from 5125,000 to 5250,000 or more, 
depending on tlie interior and equip- 
ment ordered. This cost is in addition 
to the price of the milifart’ B-26. but 
an adequate supply of the aircraft are 
repotted available for 52.000 to 5-1,000. 
The conversion job will take .a mini- 
mum of 60 days. 

Lclourncau has two niilitaiy B-26s 
ar ailable for com-ersion now. Tlic com- 
pany will take an order for a new con- 
version or will sell one of its own air- 
craft. prohablv for about 5175.000. and 
Start work on a new aircraft for its own 
use. Hobson E. Tunc. LeTourncau 
atiation administrator, says the com- 
pany is discussing conversions with sev- 
eral interested prospects and has now 
decided to offer the airplane generally 
to the executive aircraft market. 
Aviation Activity 

LcToutncaii launclied its aviation ac- 
tiv-itv in 1955 when the companv 
started using W'aco biplanes for execu- 
tive transports. N'arious aircraft hav-c 
been used since then, and l.cTnurnc-.n: 
has developed its own ciipabilitv for 
overhauling and modifv-ing them. 

The first B-26 was converted just 
after \\'orl<! 51’ar II. and LcTonrne.iu 
operated the aircraft for three vears to 
explore its possibilities before dressing 
the inferior. The original conveision 
cr.ished a fen- vears ago in a takeoff 
accident, but two other B-26s have been 
converted and are now in use bv- the 
conipanv. Mast of the work crew that 
did the original job is still working at 
LeTourncau Ait Center. 

Througli this period, the company 
has cstahlislied an airframe overliaul 
facility and docs its own metal form- 
ing and painting. L.cTounicau also Ivas 
a radio shop and an upholstcrv- shop, 
and the interiors for B-26 conversions 
will he done here. Lack of an instru- 
ment shop makes instrument work the 
only aspect of aircraft overhaul, main- 
tenance and service that is subcon- 
tracted to an outside firm. 

An engine overhaul sliop has been 
developed, and LeTourncau overhauls 
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the R2800S from the B-26s, as well as 
several smaller engines. Company has 
an engine test cell adjacent to its over- 
haul shop. Bids have been entered on 
some government engine overhaul con- 
tracts, and the award of a contract 
would mean an expansion program for 
the air center layout. 

LeTourncau has been gradually mov- 
ing into commercial aviation as a fixed 
base operator for the past year and a 
half. Now the company is thinking of 
setting up an aviation sales organiza- 
tion, although no final decision has 
Ixcn reached. Along vvitli the over- 
haul, modification and service work, a 
chatter service is operated with Cessna 
172, Beech Bonanza, Lockheed 12 and 
Piper Apache aircraft, and a Lockheed 
LodesBr will joint the fleet later this 

Another companv activity, the Le- 
Touracau Technical Institute, is now 
turning out A&E mechanics and is 
starting a flight school. 

PRIVATE LINES 


First of three Beech L-231'' Tvvin- 
Botianzas, featuring an enlarged fuselage 

door behind the left "wing, has liecn 
turned over to U. S. Anny for evalua- 
tion at Ft. Rucker. Third unit is 
expected to be deiivered early in March. 

Withdrawal of the American Associa- 
tion of Airport Executives from the 
General Aviation Council (formerly 
General Aviation Facilities Group) was 
made official by AAAE’s board in a 
letter to the council, stating that the 
airport executives group felt that since 
its organization deals with scheduled 
airlines industry and mihtatv as well 
as genaal aviation, it should be in a 
position to deal directly and independ- 
ently with FAA and other agencies. 

Southwest Airmotive Co. reorganized 
its parts distribution system and ex- 
panded operations with opening of new 
offices in Houston, Texas, and St. Louis. 
Mo. Distribution now is split in two 
regions; Kansas City office is headquar- 
ters for the nvidwest region including 
Denver as vvxtll as the new office at Lam- 
bert Field, St. Louis. New operation at 
Houston Municipal Airport is included 
in the southwest region with head- 
quarters in Dallas. 

Supplemental type ceilificalc has 
been CTantcd Fulton Conversion Co.’s 
modifetion of Cessna 170A and 170B 
to 190-hp. Lycoming 0--135-C engine 
and Hartzell controllable pitch propel- 
ler. Field installation kits of the conver- 
sion have been developed by the South- 
bury. Conn., company. 



PUTS ’EM IN THE AIR 


L- 


From the time the wheels 
touch the ground Till the 
plone soars aloft, Roylyn 
ground support equipment 
ploys an important port . . . 
from the nose to the toil... 
in the fast, safe ond easy 
servicing of today’s oircroft- 
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Wisconsin Bank Buys, Operates Bell 47 J 



nomination, and tlie First Wisconsin 
will be able to supply them quickly 
with the helicopter. 

Most of the banks served lie within 
a 200 mi. radius of Milwaukee, although 
some are more than ?00 mi. away. With 
these distances, the bank can use the 
added raiigc on the 1959 model 47J it 
bought. First Wisconsin nrachinc was 
the first to be deli'ered with the larger 
tanks Bell has added as an option to 
e.eteiid range by about ■i0%. Usable 
fuel supply is 47.5 gal. New model also 
has metal blades. 

When the bank was investigating the 
use of business aircraft, it decided the 
helicopter svas the an.swcr to its needs 
because its relatively limited sersicc 
area didn't require the speed of a fixed- 
wing aircraft and because a lack of 
airports in certain areas makes the heli- 
copter more practical. When the de- 
cision was made, the bank hired Roth, 
who has flown for Chicago Helicopter 
Airways and Helicopter Airlift, to set 
up its aviation department and fly the 

VitTw-hransin operation will have 

develop a heliport svsfcm in the area, 
but Roth said Milwaukee and shite 
authorities arc interested and "eager to 
help." 



Pressurization Mod 
Developed for B-26 

Pressurization modification for Doug- 



WHO'S WHERE 


s:; .s,,y."c.r 

C. N. Soyen. president of the .\ir l.ine 


“R.5T'll7,“’dMo. .[ nginrang- 
Con.,, Son Diego, Colif. wniiom W. Fox, 



,i.o,,._.i'fKrt;ss: 

®'HarSfE. 





A Giant ^^Performance 
A Midget for Expense 

ELECTRIC TRUCKSTER 




structural Engineers 


en^ineera, 

Structural Analysis Engineers; Ability to derive 
internal load distributions and/or perform structural 
analyses of complex components of aircraft and missile 
structures. High temperature stress experience desir- 
able. 

R&D Engineers; lb improve and optimize structural 
analysis methods and techniques. Current studies 
include development of fatigue criteria, nuclear effects 
on structures, thermal cycling, and associated problems 
of creep, cooling, and insolation. The R 4i D group pro- 
vides structural support to Advanced Design. 

Increased R&D activity and expanding work loads 
have caused this expansion. If your degrees or degree 
and professional experience qualify you, please write to; 

H. Keever 

Engineering Personnel Manager, Box AW 126 

North American Aviation, Inc. 

Columbus, Ohio 

THS COLUMBUS DIVISION OF 

NORTH AMERICAN AVIATION, INC.^ 

Home of the TZJ Jet Trainer and the ASJ Vigilante- 



Air Freight 

costs !es| I 
than you think! I 


I INVENTORIES ' 



New York. N. Y. .\lso appointed to tlio 
Research and Dcvelopiiient Division's sci- 
entific staff; Norman Potter, to lead systems 
and preliminary design prograiiis-clcctronics 

Kingsley C. Drone, chief engineer. Air- 
craft & Missile Division, Clearing Machine 
Corp., a division of U. S. Industries. Inc., 
Chic-jgu, HI. 

Dr. Wilbrd R. Sittner. manager. Sperri 
Semiconductor Division, Sperry Rand Corp,. 
South NoTHalk, Conn. 

J. B. Cowen, manager of administration. 
Solid Rocket Plant, .\crojcl-General Corp., 
Sacramento. Calif. I. C. Sleight succeeds 
.Mr. Cowen as manager of uumifacluthig 

Robert T. Harding, assistant chief civ 
ginccr. Product Design Department, Arnia 
Divisinn. ,\meriean Bosch Anna Corp.. 
Hempstead. N. Y. 

Dc. .Arthur C. Gilbert, assistant prograin 
director. .AN/AMQ-H AirAVealher Recon- 
naissance Program, Bendix Systems Divi- 
sion. Bendix .Aviation Corp.. Ann Arbor. 

Anton Johnson, assistant head. Weapon 
Sssteuis Design (Apartment, Cornell Aero- 
na;itical Laboratory. Buffalo, N. Y. 

Fitel-McCnIlough, Inc.. San Carlos, Calif., 
has announced the following appointments 
in the Marketing Division: John R. Quinn, 
manageroi.stomcr sen'ices department; Fred 
A. Speaks, assistant director, marketing: 
William H. McAulav, assistant director, 
marketing for application engineering; 
George M- W. Badger, manager, research 
and engineerii^. 

D, M. McDowell, director of engineer- 
ing, Roots-Connersvillc Bltiwer Division of 
Dresser Industries, Inc., Connersvillc, Ind. 

.Albert W, Powers, manager of customer 
sers-fee, Del Mar Engineering Laboratories, 
Los Angeles, Calif, 

AA'illiam Scevers. director of defense 
contracts. Buffalo Hydraulics Division of 
liondaille Industries- Inc.. Buffalo, N. A'. 

Jules M. Kleinman, unit supervisooheavs- 
ground radar systems. Hoffman Laboratories 
Division, Hoffman Electronics Corp., Los 
.Angeles. Calif. Also; S. W, Hesirick, man- 
ager-held engineering, and Keith S. Miller, 
manager-service operations, for the Division’s 
field sen-ice department. 

Henrv M. Taylor, managcomilitarv mar- 
keting, KIcctronics Division, Stroniberg- 
Carlson. a division of General Dynamics 
Corp.. Rochester, N. Y. 

E. T. Clare, support service luanagcr. 
Comair (Astronautics*) Division of General 
Dvnamics Corp., San Diego, Calif, Sam L. 
Ackerman succeeds Mr. Clare as senior 
project engiiicer-Atlas airborne svstems and 
the .Azusa, Calif., office. Donald F- Fol- 
land succeeds Mr. .Ackerman as senior elec- 
tronics group cnginccr-trajcctory measure- 
ment and radiation control. 

Daniel R. McAuliffe, central section prod- 
uct manager. International Aerocoustics Di- 
sision. Industrial .Acoustics Company, Inc.. 
N'esv York, N. Y. -Also: Harold R. Mull, 
Northeast region product manager. 

Dr. William Bloom, manager ol program 
planning. Link -Aviation, Inc., Binghamton. 
N. Y. 

Norman H, Holt, reliability coordinator. 
Aeronautical Division, Minneapolis-Honey 
well R^ulator Co.. Minneapolis, Minn. 

W. R. Clay, assistant manager of engi 
necring. Radioplane, a division of Northrop 
Corp., Van Nuys. Calif. 
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Brilliant ground-floor opportunities for 

HIGH-LEVEL ENGINEERS 

in a new creative Missile and Space 
Flight Group in sunny San Diego 


Brilli.vnt opportunities are open 
for creative engineers in Solar's 
new .Missile Group. The projects 
involved are CKCeptionuIIy exciting 
and chaUenging but cannot be 
announced at this time. The right 
men joining now will get in on the 
ground floor and gain key creative 
positions in tlicir fields of interest. 


Flight mechanics, an;ilysis of mis- 
sile trajectories... missile dynamics, 
stability and control, acrobiillislics 
...airborne fire control tompulors, 
data links. ..statistical error and 
control rcspot«e error analysis . . . 


borne hydraulic servos. 

SOLAR SPECIFICS 

Solar is a medium-size company 
(2300 people in San Diego) with 
a successful history since 1027. It 
is big enough to offer the most 
advancecl pcrsonrwl policies, yet 
.small enough so you don’t get lost 
in die crowd. Salary and perfonn- 


ance reviewed semi-nnniially. 
Liberal relocation allowances. 
Solar is making significant contri- 
butions to spacc-age technology 
and the special professional status 
of engineers is fully appreciated 
and reexignized. 

IDEAL LOCATION 

Solar is located in sunny San 
Diego 'vith the finest year-around 
climate in the U.S. Becrcaiional, 
cultural and educational facilities 
ore superb. The new advanced 
science branch of the University 
of California offers exceptional 
opportunities for fnrtiier study. 
Outdoor living ;ind siioR can be 
enjoyed all year long. You and 
your family will really "live" in 
San Diogu! 

SEND RESUME 

Please send resume of your quali- 
fications at the earliest opportu- 
nity to Louis Klein, Dept. E-347, 
Suiar Aircraft Company, 2200 
Pacific Highway, San Diego 12, 
California. 


SOLAR" 

AIRCRAFT COMPANY^ 
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You can explore new areas at IBM in 



Electronic systems engineering covers the full spectrum of ii]i])lied research and development at 
IBM. With this broad, flexible range, and IBM's outstanding resources and facilitie.s, your own 
imagination and creativeness will find unusual opportunity for expression. Currently, IBM 
engineers and scientists concei'ned with broad systems |iroblems in business, science and govern- 
ment are working toward self-optimizing computers. These computers may some day program 
themselves and arrive at the one solution to a problem. Digital comimters are being applied 
to simulate all the problems of a business firm ojrerating under specified economic and statistical 
conditions. Progress is being made in advanced studies for radically different data systems for 
terrestrial and stellar navigational problems. For problems like these, and many others, IBM 
needs people who want to comort challenges into careers. 

A NEW WORLD OF OPPORTUNITY. Botli technical and administrative engineering careers offer 
parallel advancement opportunities and rewards at IBM. You will enjoy unusual professional 
freedom, comprehensive education programs, the assistance of specialists of di\-erse disciplines, 
and IBM's wealth of systems know-how. \^'orking independently or as a member of a small team, 
your individual contributions are quickly recognized and rewarded. This is a unique opportunity 
for a career with a company that has an outstanding growth record. 
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CAREERS AVAILABLE 


APPLIED MATHEMATICS 6, 
STATISTICS 
CIRCUIT DESIGN 4 
DEVELOPMENT 
COMPONENT ENGINEERINO 
COMPUTER ANALYSIS 
CRYOGENICS 
FLIGHT TEST ANALYSIS 
HUMAN FACTORS 
INERTIAL GUIDANCE 
INFORMATION THEORY 
LOGICAL DESIGN 
OPERATIONS RESEARCH 
PROGRAMMING 
RADAR CIRCUITRY 
THEORETICAL PHYSICS 
TRANSISTOR DESIGN 



GENERAL DESCRIPTIONS OF 
SOME ASSIGNMENTS: 

INERTIAL GUIDANCE ENGINEER to assume I 
project leadership In the planning and dontrolling 
of development projects. Analyze relationship 
etilal equipment with bombing and navigetion 


RADAR ENGINEER to analyze ultima 

providing topographical sensors for . 
borne and space systems. Design a 
pulse, microwave and deflection circ 


JFOCAI POINT 
I FOR / I 
CAREERS IN/ 
SYSTEMS / 
ENGINEERING 

General Electric’s New 
Defense Systems Dept. 

From many diverse disciplines in 

pable men are coming together to 
form the nucleus of the new De- 
fense Systems Department — an 
organisation devoted exclntively 


TRANSISTOR ENGINEER t( 


ENGINEERING PHYSICIST U 




New York 22. N. Y. 



Whether you are a systems engi- 
neer now or not, the inauguration 
of this new department presents 
a rare opportunity for bringing 

in systems engineering. 

Immediate atlignmonti in 
SYSTEMS PROGSAK MANAGEMENT 
WEAPONS ANALYSIS 
WEAPONS SYSTEMS INTEGRATION 
ELECTRONICS > OYNAMICS 
COMPUTER LOGICAL DESIGN 
PRELIMINARY DESIGN 
APPLIED MATHEMATICS 
ADVANCED SYSTEMS DEVELOPMENT 
SYSTEMS EVALUATION 
THEORETICAL AERODYNAMICS 
Please direct your inquiry 
in elricieet confidence to 
A Mr. E. A. Smith, Dept. 3-L 


IBM 

INTERNATIONAL BUSINESS MACHINES CORPORATION 






Defense Systems Department 

GENERAL#ELECTRIC 


AVIATION WEEK, 


16, 1959 


EMPLOYMENT OPPORTUNITIES 



QUARTERBACKING THE EAGLE PROJECT 


Bendix Aviadon Corpuration will 
be prime contractor for the Eagle 
missile— and Bendix Systems Divi- 
sion will quarterback the project. 

Latest in a series of important 
defense projects to be assigned Bendix 
Systems, the Eagle will lie a long- 
range, air-to-air missile designed for 
fleet air defense and interception 
missions. 

Responsible for systems manage- 
ment and engineering in connection 
with the project. Bendix Systems 
Division will also direct the develop- 
ment of the Eagle missile, electronic 
guidance, and lire control equip- 
ment in the launching aircraft. 

Engineers and scientists with 
missile experience may find that 
their talents are suited to the special- 


ized work involved in the Eagle 
project and ocher important system 
programsatBendixSystems Division. 

Located adjacent to the Engi- 
neering campus of the University of 
Michigan, Bendix Systems Division 
offers the belter man an outstanding 
opportunity to join an organization 
with full facilities for encouraging 
his finest work. Ann Arbor is a 
wonderful place to live and raise a 
family, a town svhich combines life 
in a college community with the 
nearby advantages of a large city. 

If you are interested and qualified 
in weapons system planning, re- 
search and development, you are 
invited to write to Bendix Systems 
Division, Dept. A3-16, Ann Arbor, 



Bendix Systems Division 

ANN ARBOR, MICHIGAN 




DISENCHANTED 

ENGINEERS 


FIDSIIIY PEISONNEl 


Manufacturers Representative 

WANTED 


IN ALL INTERESTS OF AVIATION 

AVIATION WEEK 

or you odvsriise in ll, or both 
AVIATION WEEK, Morch 19: 


EMPLOYMENT OPPORTUNITIES 


5 areas 
where the 



physicist 
ni ^ act 




nd 


APPLIED nucleonics 


The problems of developing nuclear propulsion for aircraft and 
missiles impinge upon many areas of theoretical and applied 
physics — and must be carried on at a high level. 
l^&ignTnents of unusual scientific interest are now open at Genera] 
Electric in; 


Conduti Ihcorclical invcstigoiions into areas or solid stale physics with em- 
phasis on cllects of neutrons and photons on matter. (PhD) 


KADIATION HAZARD STUDIES 


onnel. (PhD or MS. B: 



Write to: Mr. P. W. Christos, Div. 64WK 

AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL 



ELECTRIC 
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Design 
Flight Test 

iP- 

Mathematicians 


Structural 
Service Manuals 

^pSiiSi 

Metallurgical .... 


s d ( T' 1 




LOCKHEED AIRCRAFT CORPORATION 
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New 

Opportunities 

for 

SYSTEMS ENGINEERS 
ElECTRONiCS ENGINEERS 
and 

MECHANICAL ENGINEERS 

with 2 to 7 years’ experience 
(EE, ME. AE or Physics) 


•These positions are with 
General Electric's Ord- 
nance Department, con- 
tractor for some of the 
most complex weapons 
systems ever conceived— 
including POLARIS 
project fire control and . 
guidance systems and 
TALOS handling and 
launching equipment. 
Baaed in Pittsfield, Mass- 
achusetts — heart of the 
Berkshire fishing and 
skiing country— the Ord- 
nance Department offers 

mer vacation paradise. 




GENERALi^ELECTRIC 


AERODYNAMIC ENGINEERS 



NEW CONCEPTS 

IN COMBAT SURVEILLANCE OFFER 
YOU A MORE PROMISING CAREER 
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; MEMO TO MEN 



WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


Used to be a song, back in the Tliirties, tilled, Little Man, 
You've Had a Busy Day. Didn’t mention the Big Man. 
But his days are busy, too. lie's the man who must make 
top-level decisions in business. And to make those de- 
cisions, he must have facts. All the facts. All the pertinent 
information be can get, 

He finds lime, in his busy days, to get that information. 
How? By getting a major portion of it from one unique 
source: the business publications serving his particular 
field. 

No businessman. Little or Big, is fully informed until he 
reads his businesspaper. He reads it for profit, not for 


pleasure. He searches It through for news of the trade or 
industry, For facts. For fresh ideas. For new products he 
can put to work. .And he reads the advertising with the 
same intense concentration be devotes to the editorial pages. 
For the man on his way towartl becoming a Big Man. his 
businesspaper is especially important. Take a tip from the 
reading habits of key men at every level. Take out a sub- 
scription of your own. Then, make the time to read every 
issue— and read it thoroughly. 


One of i uriesoradverliMments orepared by THt ASSOCIATED BUSINESS 


EMPLOYMENT OPPORTUNITIES 


SEARCHLIGHT 

SECTION 


ELECTRONIC 

MANUFACTURING 

ELECTRUNIC 

TECHNICAL 


Immediate Delivery 

P(An a WHITHEV WaiOKT 

B1830 R18ZO 

8985 81340 82000 

ENGINE WORKS 

INC. 

ENGINEERS 

grounri in elvclronirs indurtrv To 
renponniblv for .-taiMlarclizatiun 
componenir. Man filling this re- 

Division Engineers concerning 
servIccabiUty of eleetronic sys- 

REPRESENTATIVE 

Will report to Factory Superin- 
tendent with respon.ibility for 
technical soundness of company 
approach to eleelriral installation 

bly and Flight Ramp areas. In 
addition to manufacturing proc- 
esses, applicant must have a 
brood knowledge of eleetronic 


Cnniiidatee rhauld have cottege degree in ofeetronica, or 
eguiratent experience. IFItt pay eompetiticc satary to 
guatt/ied npptieonu. 

If ititere4ierf, lend I R. F. Koletto 

experience resume Engineering Employment Supr. 

to: \ p. O. Rox 516, St. Louis 66, Mo. 

LOCKHEED 18-08 LODESTAR 
B-25J EXECUTIVE TRANSPORT 

BOTH AIRPLANES MAINTAINED FIRST CLASS 

a'lWnVoVm’aVIoS^^ 

4S9 FIKh A-a.. Haw Vsrk Clly 17, MU 7-450 

RELIABILITY ADMINISTRATOR 

To work on classilteil Ordnance projects in Honeywell’s modem 

WANTED DC-3 

Minimum of 3 years experience in Reliability field. B.S.E.E, 
with advanceil degree in Mathematics required. 

Cargo, Airline or Executive 

This position wtll lead to supervi.soiy responsibilities as a Divi- 
sional Reliability Administrator. 


For information and application write to B. T. Caswell, Dept. 
AW-.3 Personnel Department, MinneapoHs-Honeywell Regulator 
Compnny, 2763 Fourth Avenue South. Minneapolis 8, Minnesota. 

A/C WANTED FOR OVERHAUL 

THE LEIAND CORPORATION 

Honeywell 

First in Control 

“Searchlight” 

Where 

THIS EMPLOYMENT OPPORTUNITIES SEC- 

IS 

TO Buy 

TION oRsrs a quick, •ffsclivs salolion W 

Opportunity Advertising 


your tnonpowsr problsms. Bicoui* He 

— 1« help y»v 9R< what yeu want — to 
help yau sell what ysv ne lenper need. 

Take Advantage Of It 

For Every Busineis Want 
"Think SearchliAht First" 

A. B. mURRAy CO. INC.' 

AiRCTRFrr~iiiiSii?“ ^ 

TUBING FROM STOCK 

... ,. 
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INTXRVIEWS W7LL BE HELD M THESE AHD OTHER CITIES IH THE HEAR rUTURE.- 

DtrROIT • ROrU OAK • NEW YORK * CKICA60 • WASHINOroi • ST. LOUIS • C 
MINNEAPOLIS • DAYTON • CINCINNATI • DENVER ■> MILWAUKEE • PHILADELWIA 


CONVAIR-POMONA 

Home of the successful Terrier and Tartar Missiles 
in SOUTHERN CALIFORNIA 


EaginooxA diicover maximum caraar aiablllty and unlim 
indiYldual growth hara at CONVAlR*POMONA, Amari 
iiiat fully intagratad miaatla plant, angagad in xaaaarch, da 
opmant and production of mlaiilaa and highly advancad I 



POMONA, CALIFORNIA 



LETTERS 


Pilot Responsibility 


■t you are bractcl for tlic brief; 
pilot editorial. “Rovards and 
Feb. 161. But from me vmi 
■21 |im salute." You took tbc 
at of nn- moiitb. I lic.ird more 
n that editnrul Ibnn I did in 




erlitoiial. In reference to tlic C.S.\ checl: 
nf Northeast .\irlincs' pilots, one hming 
riuly the '’fng|iesl notion," another ex- 
periencing “extreme difficnltv," and the 
other nine poor souls being "too deficient," 


ivho .assisted the C:\\. not onh nas \Ir. 
Ilotz not present on the’sc checks but no. 
where on the check fniins do these phrases 
exist. Consequently. 1 can't imagine where 
a siipposcdlv responsible editor takes it 
upon himscll to use irrcsponsthlc facts and 
l.mguage in describing .a profession.il pilot's 
group ;rbilits‘ nr lack of abilitv. These 
"foggv,” "shocking" and "deficient" men 
' V thousands of successful h 




is based ii 


for°both h 


r responsihilitv and icsp 
and language used. 

C*FT. M. ;. SlIFEI 


Si.. yVew Yor* 36. /V 

ter« under 500 itorJi 


The Feb. 9 Avi.sTioN Wfsik h-ad yoni 
editorial "The Cost of False Economv" and 
Robert Sbnfield's ncsss story on the same 
accident (p. 58). I still have the questions. 

You blast the pilots, their attitudes, state 
of their proficienn. and tlieir union ap 
ptoach to their problems. .Also, you broiled 
the C\.\ and FA.\ for inadequate facilities. 
Hnwever. son left management and regula- 
tions oirt of it. Some of the things sou say 
about pilots mav be jmtified, hut I don't 
bus- an of it. 

Pilots arc not apt to perform ss-ell on 
maneuvers and procedures sshieh Ibev do 
not practice, Tliis has nothing to do with 
their oav. their imion, their native abilits*. 
or their intelligence. It docs, hoss-escr. 
have something to do ss-ith the amount of 
training and practice that nias' be .afforded 


flight I 


css to defend airline 
her' are restricted bv 
:o practice hooded in- 


a pilot's ability is a 
c thing based upon the man's jiidg- 
who is cheeking likn. which in turn 
>11 a mininuiin standard set hs' 
frotli compam- ;ind C.l.A. Now five of the 
nine Northeast pilots, mentioned in the 
editorial. «crc satisfactory to the C.\.\ hut 
nere recommended for further training by 
company check pilots to increase their pro- 
ficieiies'. We ssere also infoniied unofficiallv 
by the C.\.\ tliat the Northeast .Airiiiics’ 
pilot check proved this group to he well 
abos'c indnstrs average as far as pilot pro- 

So again, in trvrng to be cute and glib 


Northeast .Airlines Miami 


torial "Rcsiatds and Respoiisibilits" (.AW 
Feb. 16. p, 21). This is one of the finest 
editorials I base cser lead and I should like 
to suggest that a copy be put into the hands 
of every airline pilot in the conntr)' for 


Your editorial "Ressards and Resi 
bility" (AW Feb. 16. p, 21) about 
duties and pay, and Capt. Robson's : 


flight techniques with passengers aboard. It 
is possible tor pilots to make scscrnl round 
trips on a tianscontincntal run and scarcely 
make .a 180 deg. turn. 

This can build flsang time, hut it can 
also lead to false security with regard to 
genuine proficiency in all phases of a pilot's 

So it is important that pilots have frequent 
ojiportunitv to practice and he checked on 

Rights. Sometimes 1 wonder if all airline 
pilots reallv hasx enough opportunits' for 
this. The records can shosv mam' eases 
nhcrc pilots have brilliantly responded to 
emergencies. Then there arc alsn Ibe C.AB 
accident reports with their conclusions of 
pilot error. 

You recommend (Feb. 161 reading the 
C.AB report about the Braniff accident at 
as an example. I had almost written 
.sTiON AA'nnK, C.AB. or somebodv 
vhat I thought 






. Of o 


the ( 


that pilots e 
Capt. Ro 


happen, 
little II 




of maiiv little things tea 
(AW Fch. 16- p. ?:i speaks for itsclt. 

Hoises'er. a few facts from Robert Stan 
field's stors- seem lo stand out to point out 
whv this accident should not have been al 
lowed to happeai. Ik mentions that the 
captain was a ". . . veteran uitli about 
28.00(1 hr. of logged pilot time, lie had 
.slightly more than 40 In. time on the Elec 
tin, including five selicdulctl New York 
Chicago round trips." 

Other organisations have discovered that 
a pilot's first 100 hr. in new tvpc equipment 
arc the most eritical. Tliis basic fact of a 
pilot's life should not reflect upon his abilits . 
It should, howes'cr, put the airline, the F.A.A. 
and the pilots on their guard. 

Mv diicstion is whv did management and 
i allow a pilot in the e;trlv stages of 

- the 


IS hole" ; 

hack course of I.aCiiardia II.S with such low 
minimiiim? Tire pilots getting the first 100 
hr. could have been icstricterl. Later on 
Other pilots could gel their experience fly ing 
i that li.rd already acquired it 




and directly provide airline pilots with pro- 
ficiency practice and checks so that it would 
• tiling apart from the necessity tf 


had dug into the pilot's old 
flight check records to discoi-er that the pilot 
had had a pres ious diffinilfv in holding alti- 
tude in performing instrument flight turns. 
However, that «sis eorieeted by leehecks 
(piacticcl. Later on the report offered the 
thought that the pilot's earlier difficulty re- 
turnrf causing him to crash while preoccn- 
pied inth a fire aboard. 

Indeed, a reader might wonder if this 
20,000 hr. pilot, with an othersi'isc good 
record, should ever bai'e been allowed lo 
remain in the business because of his difli- 
cirlti' with turns in some old Right cheek. 

Mv thought about this is that pilots can 
set mstv on some things if tliev do not have 






AVhilc I am a rank amateur. I've bexai 
very close to pilots and fly ing for many years, 
working with .ALP.-A. with individual pilots, 
uith the Might Safetv Foundation, uath 
some of the raemhers of the C.A.A including 
tower operators in Finlmd. .Australia, Nciv 
Zealand, etc., so T base more than the av- 
crage interest and a wee bit more than the 
average knowledge of what’s going on. 

In viev' of this, I would like to eoiigratii- 
kite you on your excellent editorial in the 
Feb. 16 issue of As i.stion AVgag, I know 
from pcrson.ll conversation uith pilots that 
the good dedicated pibt is ]ust as concerned 
about the problem of some pilots wilh two 

pilrrt.s with too much time on their hands 
are liable lo have a too casual approach, as 
you put it. to the task of operating their air 
craft cs|xrcially the nesv jets. 

Is there any possibility of getting reprints 
of this excellent editorial uhieii I would like 
to put in the bauds of interested parties, not 
people who arc "agin" the dedicated pilot, 
hut people who ate coneemed. Again con 
giatiilitioiis. 

N, M.n. 


Hammond, Ind, 

N WEfiK, Mofch 16. 1959 


Vnf KING 
OF AIR 
FIGHTERS 


Spinnimjcru/ily, tk- S. E. 5;i fell from ik-sky, 
lollimeel closely by a German Pf.ilz. .At 5,000 feel, 
tire I liin ll.iitiuied out to ivaldi the tr.ish. Iirstcnil, 
iheS. E- 5.1 pulled out in another 










COMMAND 

DECISION 

Bn take-off 


Human engineering principles 
dictated how take-off information should be 
presented to the pilot in Servomechanisms’ 
new and advanced take-off monitor. The moni- 
tor presents take-off data on servo-driven 
tapes, freeing the pilot from mental data proc- 
essing — yet he makes all the command 
decisions throughout the critical take-off roll. 

The ingredients for safety in jet take-offs... 
or for successful emergency aborting .. .include 
the airspeed at which the aircraft takes off, the 
runway length and runway conditions, as well 
as computer measurement of the prime varia- 
bles, distance traveled and indicated airspeed. 
Since indicated airspeed is measured directly 
rather than by inference from ground speed, 
no information as to field altitude, field tem- 
perature, wind force or direction is required. 

The SMI monitor uses a vertical scale display 
that sj;iows a plan view of the end of the run- 
way, the continuously predicted actual point 


of take-off, and the point where the aircraft 
would stop under maximum braking. The mon- 
itor may also be combined with the indicated 
airspeed display to conserve valuable panel 
space. 

/f this ne west advancement for air safety is of specific 
interest, SMi invites your inquiry for detailed information. 
Engineers— join SMi in promoting Flight 
Safety. Positions are available for qualified 
Engineers and Scientists in the areas of: 

Systems Synthesis and Analysis-Project 
Management — Qualification and Environ- 
mental Test Engineering — High Vacuum 
Deposition Techniques. 


GENERAL OFFICES 

1 2500 Aviation Boulevard, Hawthorne, California 


SUBSYSTEMS DIVISION MECHATROL DIVISION SPECIAL PRODUCTS DIVISION RESEARCH LABORATORY 
Hawthorne, California Westbury, L. I., New York Hawthorne, California Qoleta, California 

The products of SMI ere available in Canada and throughout the world through Servomechanisms ( Canada) Limited. Toronto 75. Ontario 



